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- SHARON’ STEEL USED IN CONSTRUCTION 
- OF FAMOUS BAILEY BRIDGES... |. 


Speed is the essence of moder warfare. bridge cortes“knocked down in. steel 
Whole armies must move fast—even sections that canbe easily transported 
“over scorched earth. Retreating units and quickly assembled. 
eee combat this speed — slow down Engineers are.able to span an impassa- 
? the pursuer, A most effective method is ble ravine in a matter of minytes with 
the destruction of bridges. Rivers are a structure that. can support logds up to Le 
yetiigeli barriers to a mechanized’fight- - 70 tons. This makes thé Bailey Bridge a 
ing force. vital instrument of warfare—one that ” 
’ The Army Engineers’ solution to de- requires tons of steel. Sharon Steel. Cor- : ( 
stroyed bridges is the Bailey Bridge. 4 poration is a -suppliér of steel for these 
Resembling a large mechano toy, the ‘bridges. ; : 


*Specialists in STAINLESS, ALLOY, COLD ROLLED and COATED Strip Steels. 





SHARON STEEL CORPORATION . % 
Sharon, F-eaniyloaria 


DISTRICT SALES OFFICES: CHICAGO, ILL, CINCINNATI, O., CLEVELAND, O., DAYTON, 


O., DETROIT, MICH INDIANAPOLIS, IND., MILWAUKEE, WIS NEW YORK, N. Y, 
PHILADELPHIA, PENNA., ROCHESTER, N. Y., LOS ANGELES, CALIF.,, SAN FRANCISCO, 

CALIF., MONTREAL, QUE., TORONTO, ONT. 
For information on Titenium Developments contact Mallery-Sharon Titanium Corp., indianapolis 6 
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Full Line Capacity 
Positive Seal 

High Speed Operation 
Low First Cost 

Low Operating Cost 
Low Maintenance Cost 


Over 500 Straightway 
and 3-Way Models in 
Va" —1V4”" Sizes 


Ask Ross for Any 
Air Control Information 


Ross makes valves only—hundreds of 
types and sizes. Take advantage of 
the experience gained in over a quarter 
century of concentration on control and 
application of air power! 
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Dust off your Aluminum Future! 


Your drawing board need not be empty simply because your racks are. 
Aluminum shortages may make it necessary for you to postpone actual pro- 
duction of new or redesigned products but it need not halt your plans for 
the future. 


This planning for the future can be done without once relaxing your defense 
effort. And Revere is ready to help! 


The Revere Technical Advisory Staff will work with you and your designers 
towards developing and designing better aluminum products for the future. 


If you need help in your plans for the future and if those plans in- 
volve aluminum ‘lloys in coiled sheet, drawn tube or extruded shapes . 
call Revere! 


REVERE ALUMINUMA 


REVERE COPPER AND BRASS INCORPORAT 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Milly: Baltimore, Md.; Chicago and Clinton, Il; Detroit, Mich.; Los Angeles 
and Riverside, Calij.; New Bedford, Mass.; Rome, N. ¥.— 
Sales Offices in Principal Cities. 
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ELKONITE CONTACTS 
Elkonite is the 


contact 


registered trade mark for a 


series of materials developed by 
Mallory and manufactured from metal pow- 
ders The \ 

| 


resistance to mech we 


are best known for their hardness, 
ind impact, 


(AR factor), 


il wear 
resistance to erosion by arcing 


and resistance to sticking 


Elkonite ex 
ed method w 


desirable 


mtacts are made by a unique and 


time-proy hich permits the com 
features of basic 
By this 
ot tungsten, 
molybdenum or chem « irbide . can he om 
bined with the 


ilver aud copper 


bining of the 


metals which cannot be alloved 


means, the high melting points « 


urrent-carrving abilitv of 


*Reg. I 
** The ability of a contact material w 
withstand the erosion of an electric ar 


S. Pat. Off 











Offer 


Cost-Saving Versatility 


Many Mallory customers have been helped to better contact per- 
at lower cost by Mallory engineering. 


A joint Mallory 
industrial circuit breakers revealed that, because of an improve- 
ment in the breaker, the standard Mallory Elkonite 
for an arcing tip had a higher AR** factor than required. Mallory 
took the 


more than met the service requirements . . 


formance 


investigation between ind a manufacturer of 
being used 


and developed a new grade of Elkonite that 
. and at a substantially 


initiative 


lower cost, 


That's value bevond expectation 


This incident is another demonstration of Mallory initiative and 
the versatility of Elkonite by which a variety of pertormance and 
properties of the 


cost ratios can be secured by combining the 


constituent metals to precisely the right degree. 
Mallory contact know-how is at your disposal. What Mallory has 
done for others can be done for vou. 


In Canada, made and sold by Johnson Matthey & Mallory, Led., 110 Industry St., Toronto 15, Ontario 


Electrical Contacts and Contact Assemolies 





P.R. MALLORY & CO. Inc. 
TI : : 
Electrochemical Products 
Capacitors Rectipers 
Mercury Dry Batteries 


Pr R. MALLORY & CO., Inc., 


SERVING INDUSTRY WITH 


Electromechanical Products 
Switches 


Resistors 
i | ibrators 


Tuners 





i sted 3-7 Metallurgical Products 
Contacts Special Metals 


INDIANAPOLIS 6, 


INDIANA 
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ioblights 


When requesting further information from companies and organiza 
tions mentioned in the items below, confusion can be avoided by 


referring to the issue of Product Engiaeering in which items appear 





NONMETALLIC MATERIALS 


POLYVINYL ELECTRICAL TUBING made by 
Extruders, Inc. of Hawthorne, California, meets 
all the requirements of the USAF Specification 
12047-A. In addition to high dielectric strength, 
low temperature stability, and corrosion resist- 
ance, specification calls for resistance to fungus. 


TAILORED FOR SPECIAL USES, four new syn- 

thetic rubber latices have been announced by 

AN —~ Goodyear's Chemical Division. 

x These Chemigum materials are 

ya Ct. aqueous dispersions of butadiene- 

|, i \ «’ acryl copolymers and are intended 

WN e for coating applications requiring 
¢ resistance to oils and solvents. 


ONE PART SILICONE OIL and seven parts car- 
bonyl, presumably iron, are a satisfactory mag- 
netic fluid for use in a dynamometer control. 
This mixture has low residual torque and high 
magnetic fiuid torque, according to tests con- 
ducted at the University of California. 


DRY ICE is serving the rubber industry by re- 
moving fins from molded rubber parts. Placed 
together ina tumbling barrel, the ice freezes the 
projections and makes them brittle. In that con- 
dition, they break off as the drum rotates. 


"STAMP INK" is both non-corrosive and non- 
etching, yet it adheres permanently to all metals, 
especially aluminum, magnesium and stainless 
—— steel. Marketed by Organic Prod- 

} ucts, Irvin’ Texas, inkair-dries 

toan abr: -' .a-resistant film of a 

desired color. Markings appear 

ona dark surface when aluminum 

YAR | \~eute:' | powder is sprinkled on the ink pad. 


A VAPOR OF FLUOROCARBONS, instead of oil, 
cools and insulates a transformer that's being 
developed by Westinghouse engineers. The 
transformer is one-third lighter, can dissipate 
ten times more heat under overload conditions, 
and delivers 3.5 times as much power as Can an 
oil-cooled transformer of comparable size. 
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FOAM CORE MATERIAL has compressive 
strength of 500 psi, making it useful in struct’ ral 
applications. Called CorFoam, the phenolic res- 
in "sets" at room temperatures into a hard, non- 
connecting cellular honeycomb. Rezolin, Inc., 
Los Angeles, says it adheres to wood and plastics. 


AIRPLANE PROPELLER BLADES are now being 
filled with "hard" sponge rubber that reduces 
vibration, twisting and damage from impact. 
Hamilton Standard compounds this HS-160 ma- 
terial from Hycar rubber, a phenolic and nylor.. 


METALLIC MATERIALS 


SURFACE TEARS that occasionally lead tocreep 

failures in aluminum alloy castings subjected to 

von <a. elevated temperatures rarely if 

; - 9% ever occur in a new ML alloy de- 

= . veloped at Wright-Patterson Air 

Kf x Force Base. New composition has 

yield strength of 27,400 psi and 

<N / elongation of 1.5 percent in 2 in. 

at 400 F; while at 600 F, comparable figures 
are 14,500 psi and 9.0 percent, respectively. 


ALUMINUM BRONZE ALLOYS are susceptiple to 
stress corrosion, whichis sometimes caused by 
moisture and ammonia in the atmosphere. Sam 
Tour Inc., Consultants, New York City, reports 
the failure of an aluminum bronze ring which 
abutted a nylon gear in awater system. The re- 
action of nylon and w-*.. to produce ammonia is 
believed to be the cause of failure. 


THE UNDERWRITERS' LABORATORIES now ap- 
prove the use of magnesium and magnesium alloys 
as safe materials for use in the housings of port- 
able electrical appliances. Under ordinary con- 
ditions, the alloy must be at least 0.080 in. thick, 
and as such, there is little danger of fire from the 
use of these materials. 


GRADE-C PHOSPHOR- BRONZE clad to each side 
of a copper strip in various ratio. of thickness 
for each layer forms a combination useful in 
spring applications, Where percentage thick- 

(continued on page 7 
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@ tooling costs reduced 66%% 


Let Mr. Ray Blakeman, president of Blakeman Bros. Electric Mfg. Co., 
Los Angeles, tell you this story of savings with Plaskon Alkyd Mold- 
ing Compound in the manufacture of his company’s commercial and 
residential wa;t-hour meter-mounting devices. Mr. Blakeman writes: 
“Tooling cost is about one-third using this material as compared to the 
tooling cost of other plastic materials”. ..“We have found that Plaskon 
Alkyd lends itself very well to automatic molding, giving us a high 
production rate on automatic presses’...“Percentage of reworks and 
breakages is extremely low”...“Our particular device requires a high 
dielectric strength for which Plaskon Alkyd is noted”...“Since using 
Alkyd we have not had one operating failure...of our product.” 


Here is more evidence that parts can be molded better and faster at 
lower cost—with the amazing quick-curing plastic which has created 
new concepts of speed and economy in compression molding. 


It may pay you well to check the possibilities of Plaskon Alkyd 
in relation to your product. We will be glad to send you a complete 
set of the latesi bulletins describing the many unusual proper- 
ties of this unusual thermosetting plastic molding compound. 


mold it better and faster with 


PLASKON DIVISION. tiseey-owens-roro Gass COMPANY 
Toledo 6, Ohio 
In Canada: Canadian Industries, Ltd., Montreal, P. Q. dl - ® 
Branch Offices: Boston, Chicago, New York, Rochester, Los Angeles 
Manutocturers of Molding Compounds, Resin Gives, Coating Resins [ ALKYO - 4 
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nesses are 20-60-20- resistivity is 17.0 ohms 
per circular-mil-foot for a conductivity of 60 
percent; with 35-30-35 laminations, resistivity is 
27.7 and conductivity 38 percent. 


SUBSTITUTE for laminated steel cores is P. R. 
Mallory's Himag, a non-critical iron material. 
a; +Pressed parts, suchas television 
~—~o=t1 deflection coils for high frequency 


P i ~ aa: range, have electrical properties 
d intermediate to those for rolled 
y¥fe and stacked laminations and con- 


~ ventional iron cores. 
PROCESSES 


CONTINUOUS-ARC MELTING of titanium sponge 
in an automatic furnace permits the continuous 
casting of a cylindrical ingot in an inert-gas at- 
mosphere, By using extremely dense grades of 
graphite electrodes, duPont limits contamina- 
tion to 0.2 percent. Physical properties of arc- 
melted titanium are intermediate between those 
of high purity titanium made by the iodide process 
and induction-melted metal. 


SPRAY PAINTING TECHNIQUE uses of principle 

electro-static atomization. Paint is pumped at a 

metered rate to a cone-shaped 

head rotating at high speed. High 

potential electro-static field be- 

tween head and workpiece pulls 

, very fine charged paint particles 

to the work. Ransburg Electro- 

Coating Corp. of Indianapolis is responsible for 
the development of this technique. 


SUPER-FINE STEEL TAPE 0.0005 in. thick and 
8.5 in. wide can be rolledonanewcold-roll mill 
at the Naval Ordnance Laboratory, White Oaks, 
Md. Mill takes strips 0.025 in. thick s ~ rolls 
them through an oil-filled chamber. Uses<« tape: 
pulse transformers, magnetic amplifiers and 
guided missiles. 


WHITE BRASS PLATING is gaining favor as a 
substitute for nickel on automotive hardware. 
Solution is basically cyanide with additives. 
Anodes are 80 percent zinc and 20 percent copper. 
A flash of chromium completes the job. Develop- 
ed by duPont, the mirror-like plating is 0.0003 
to 0.0004 in. thick. 


IF OVERSEAS SUPPLIES of bauxite are curtailed, 
"local" kalunite alumina can be reduced to alumi- 
num of commercial! value. Refinement costs are 
high but half of product is 99.6 percent aluminum. 
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ELECTRO-MECHANICAL METHOD of machin- 
ing permits cutting any electrically conductive 
material, regardless of hardness. Method X Co. 
of Philadelphia, an affiliate of Firth Sterling 
Steel & Carbide Corp., usesa controlled electric 
spark which sets up stresses in a workpiece, 
causing particles to fly off without being melted. 
Machining tolerances as low as 0.0005 in. can 
be maintained consistently. 


FLAME POLISHING cuts time to grindand finish 
plastics that have rough edges. An oxidizing 


oxyhydrogen flame from a blow pipe is passed 


J 


TE 7a over the edges to be polished. Two 
passes at speed of 10 to 20 ft per 
le min are required for sawed edges. 
: Le Particularly rough edges require 
$ preliminary sanding with a 150- 

ed grit abrasive paper. 


TOCAPITALIZE on the high temperature proper- 
ties and abundance of molybdenum, considerable 
time is being spent on processes for preventing 
oxidation. One method is cladding with nickel or 
an alloy of 90 percent platinum and 10 percent 
rhodium. Cost is a problem here. Another 
technique is the vapor deposition of silicon, a de- 
velopment of Fansteel Metallurgical Corporation. 


COMPONENTS 


BAND CLAMP for mounting cylindrical instru- 
ments in a panel permits removal from dial side 
instead of from behind. As a screw in the panel 
face is turned, a cam in the split band assembly 
relaxes tension in the band, permitting instru- 
ment to be pulled through panel. Marman Prod- 
ucts, Inglewood, California are the makers. 


REMOTE READING INDICATOR consists of a 
rotating card that exhibits one of three printed 
symbols at a window on the instru- 
7, ment. Card is rotated by two 
solenoids which draw it up or 
down to either of two extreme po- 
sitions. When neither coil is en- 
ergized, spring-balanced cylin- 
drical card returns to neutral position. River- 
side Metal Co., Riverside, New Jersey. 


—™ 


MEDIUM-SPEED COUNTING, amplifying and 
control applications are intended uses for a ferro- 
resonant flip-flop made by Computor Research 
Corp. of Torrance, Calif. Compared to a vacu- 
um tube of comparable capacity, device has no 
filament, fills a tenth the amount of space, con- 

(continued on page 9) 
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ate 
‘esearch 


The pressure vessels and deep-drawn shapes being made today 
in th 
Scaife 


Scaife factory are better because of scientific research in 
Laboratories. For example, the developmert of the new 


Scaife Dura-Lite LP-Gas Cylinder included a complete study of 


the deep-drawing process, using half-size parts made on the 
research department press shown above. This procedure, 
supplemented by complete metallurgical, physical, chemical 
and specialized studies, permits accurate evaluation of various 
materials, drawing methods and 
processing procedure. The result 
is a better, more serviceable prod- 
uct designed and made on sound 


engineering principles 


SCAIFE 
CoMPANY 


OAKMONT (Pittsburgh District), PENNA. 


Makers of Pressure Vessels 
for Air, Gases and Liquids 


as is the “big brother" of the 


Full. size cylinder-half has 


formed in one stroke of the press 
(see right) and is being removed 


fer processing and a 


Starting witha 
circular sheet of 
steel— 


a cup is formed by 
a conventional 
drawing opera- 
tion. 


A continuation of 
this pressing op- 
eration turns the 
cup “inside out" 
without removing 
it from the dies, 


completing—in a 
singie stroke— 
the deep-drawr 
shape, which be- 
comes a cylinder- 
haif. Shown below 


erd container for 
liquefied petro- 
leum gas. Similar 
Scaife cylinders 
are used for freon, 
acetylene and 
other materials. 
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sumes 10 percent as much power and delivers 
90 percent of input as useful output, 


LONGER LIFE is expected from the new Exide 
Ultra Start automotive battery. Electric Storage 

€") {gue Battery Co. reports these design 
stere changes: Silvium lead-silver al- 
loy grid filled with anew lead-base 
2) ~ active material, a milder electro- 
‘ arf lyte which, when reacting on the 
te had active material, does so at iess 
expense to the battery's life; negative and po- 
sitive plates insulated with new type separators 
made of Permex plastic. 


/ 


yos 
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ROTARY SWITCH ACTUATORS produce inter- 
mittent pulsed rotational motion up to 330 deg 
with torques tailored to fit given requirements. 
Drive consists of a miniature motor in a special 
circuit permitting rapid reciprocal switching up 
to ten cycles per sec. General Precision Lab- 
oratory, Pleasantville, New York. 


A FAST-ACTING CLUTCH for use in high-speed 
computors is one of the latest devices to come 
out of the National Bureau of Standards in Wash- 
ington. Three Bimorph flexible crystal plates 
bend when opposite potentials are applied to dif- 
ferent parts of their surfaces. "Connection" be- 
tween output disk and input disk is effected through 
a pressure piate. 


TESTING 


IT IS CUSTOMARY to report the fatigue strength 
of aluminum alloys after 500 million cycles. 
Tests run at Wright Field on specimens of 75S-T6 
for eight billion cycles show there is a fatigue 
limit, which can be safely determined from data 
obtained during the 500-million-cycle test. 


BOTH POSITIVE AND NEGATIVE peak values of 
transients can be continuously read on a new 
amplitude meter. Makers, Standard Telephones 
and Cables Ltd., Aldwych, London, say that 
voltages inrange from 0 to 10 with a persistence 
of two milliseconds are indicated to accuracy of 
five percent. 


MULTI-COMBINATION METER for electrolysis, 
corrosion and cathodic-protection testing can be 
connected into various circuits for measuring 
voltage, current, resistance and coil resistivity. 
M.C. Miller Co. of Englewood, N.J. uses a cir- 
cuit selector switch and two high-sensitivity d-c 
instruments to do the job. 


“BATTERY DOCTOR" automatically checks the 

condition of a storage battery. Designed by Sig- 

nal Corps engineers at Fort Monmouth, N.J., 
instrument reveals amount of 
charge, electrolyte freezing tem- 
perature, rate of generator charge 
and overload conditions. Extreme 
weather conditions have no detri- 
mental! effects. 


"PRESSURELESS" MEASUREMENT of thick- 
nesses to 0.00002 in. are obtainable with a new 
electronic micrometer made by J. W. Dice Co. 
of Englewood, N.J. Circuit gives positive "on" 
and "off" indication with only 0.000005 in. des- 
placement at contact. Models are available with 
different work capacities for measurement on 
compressible or non-compressible materials, 
which can be either of the conducting or non- 
conducting variety. 


RECORDER designed at Wright A'r Development 
Center provides analysis of audio-frequency 
spectra. Automatic sweep of analyzer is obtained 
from a variable-speed velocity type servo. 
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THIS MONTH’S COVER 


High strength steel is melted in a 25 ton capacity furnace at the west 


coast plant of the National Supply Company 


It is poured either into ingot 


molds or into finished molds for oil industry machine and equipment com- 
ponents, or is cast into component structures for other basic industries such 
as mining, aviation, and metal working 


Rut with alloyed steels in short supply, particularly in industries not 


directly or indirectly supporting the military program, downgraded alloys 
and substitutes must be used ig many applications. For a comprehensive 
report on this subject, covering all major metals and non-metals, see the 
feature article beginning on page 123. 
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YOU CAN TELL AT 
A GLANCE that the Job’s OK 


--- when you use T & £ 
Sta-Kon® Self-Insulated Terminals* 


You can look right through the translucent nylon in- 
sulation on these new T & B Sta-Kon Self-Insulated 
Terminals— and see the stake mark that tells you the 
joint’s electrically sound, mechanically strong. 


These new components end the risk of shorts 
between closely-mounted terminals. Metallic 
portion retains all the proved advantages of the 
Sta-Kon design— high conductivity, perma- 
nent grip. Lightweight nylon insulati » 
prevents metal-to-metal contact 

between terminals... without an extra 
insulating operation. It withstands 

action of gasoline, naptha, 

hydraulic fluids. It’s color-coded 

for quick identification. 

>IMPLE, SURE ASSEMBLY 

One operation stakes terminal to 

wire with terrific force... holds 

wire insulation firmly inside 

terminal. SHURE-STAKE Hand 

Tools apply 1-ton staking 


pressure every time— jaws THERE'S A 


can’t open till full force is 
exerted. Air tools available too— hand-held 


~n- ou D 1. 
or bench-mountec ENGINEERED 


* Patent Pending PRODUC! 
a , , - , ‘ : a for every 
ENGINEERED RIGHT... DISTRIBUTED RIGHT! Sta-kon Self-Insulated Terminals are typical of the 


many T ¢> B quality pttings recently re-designed to give you outstanding performance at lowest installed costs. wiring job 
Like all T e& B fittings, they're furnished 100% through local T & B distributors under the T & 6 plan. 


THE THOMAS & BETTS C0, scorns 


16 Butler Street, Elizabeth 1, New Jersey 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1898 
ORIGINATORS OF SELF-INSULATED SOLDERLESS TERMINALS IN 1935 


Our Field Design Engineers are ready te help you on special fittings problems. Ask your nearest T & B Distributor te arrange to have ene get in torch with yeu. 
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Rigid one-piece cast-iron frame 


This is the difference between 


vn ran 
ik p 
bw” 
te EXCLUSIVE FRAME DESIGN com- 
bines maximum space for packing 
maintenance with exceptional rigidity in 
a way that no pump assembled to a stand- 
ard motor can do. Solid cast iron with no 
joints from motor end housing to pump 
casing assures permanent alignment. 
Bearings are lubricated at the‘ factory 
and should require no attention for years. 
The stuffing box carries plenty of pack- 
ing and all parts are generously propor- 
tioned for heavy duty service. Asa result, 
your customers will find exceptional frec- 
dom from high maintenance costs. 


Keep Your Costs Down, Too 
You will like the Electrifugal aes 
cause it makes your work easier and keeps 
your costs down. You can specify pump 


Electritugal, T2srope and Vori-Pitch 


and motor as one unit without having to 
figure a drive. Every Allis-Chalmers 
pump representative is a competent ap- 
plication engineer who will help you 
select exactly the right pump for your 
needs, Motor and pump are designed fer 
each other and made in the same plant. 
You have one responsible source of 
supply for both . , . one guarantee of 
satisfaction. And 94 Allis-Chalmers Cer- 
tified Service Shops provide nation-wide 
factory approved service, 

Talk over your pump selection prob- 
lems with your nearest Allis-Chalmers 
Authorized Dealer or Sales Office, or 
write Allis-Chalmers, Milwaukee 1, 
Wisconsin and ask for Bulletins 52B6059 
and 52B6140., A-3324 


ere Allis-Chalmers trodemorks. 


ALLIS-CHALMERS 
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-Coupled pumps 








Sold... 
Applied... 
Serviced... 
by Allis-Cholmers Authorized Deolers, 


Certified Service Shops ond Seles Offices 
throughout! the country 


, MOTORS — \% to 
25,000 hp end vp 
All types 


CONTROL — Manvel, 
magnetic ond combine 


tien storters; push but x 
ton stations ond compo 

nents for complete con 

trol systems 


TEXROPE — Beits in 
all sizes ond sections, 
stendord and Veri 
Pitch sheaves, speed 
changers 

















Cork-and-Rubber Gasket Materials 


made to meet gvovernment specifications 





There is an Armstrong material made to meet each 
of the 6 types included in the principal govern 
ment specification covering cork-and-rubber gas- 
ket materials. These materials are listed below. 


Send for this 


gasket manual 


You'll find up-to-date information on 
current government specifications end 
tentative SAE-ASTM specifications in 
Armstrong's Gasket Materials 
You'll find, too, in this 24 


= t-page 
pag 


Government Specification Armstrong Material 


Spotl TO" 7 
MIL-G-183 Type I Soft NC-709 manual, a lot of helpful information 
: ~ on the design and use of gaskets 
Medi NC-710 ~ 
rype | M ane Included are discussions of subject 
Ivpe | Firm NC-711 such as designing gaskets to reduce 
. cost practical tolerances for resi] 


ype IL Soft DC-167 ient gaskets designing flanges for 
efficient sealing, and many others 


Type 1 Medium DD See “Armstrong's Gasket Materials 


r in Sweet's file for product designers 


Pype Firm DC-113 


For a personal copy of this manual 
=Q to Arm 
MIL-T-6841 ) DK-153 


> > mg Cork Com- 
(RK-304S comm tiie wat 


MIL-T-6747 DK-149 Packings Depart- 
ment, 7110 Arch 
St., Lancaster, Pa, « 





For detailed information about these composi 
tions and their application, piease see Sweet’s 
file for product designers or call your Armstrong 
representative. You can reach him at the nearest EDITION 
Armstrong Industrial Division office listed below. 


NEW 
1951 








New cork-and-rubber compounds, Armstrong's Re- the requirements of each of the grades under speci- 


search Laboratories are ready to develop cork-and- fication MIL-C-16090 
bber materials to meet new military requirement , 

np~redier ong: ue acoten pas iy a annie Synthetic rubber compounds. Armstrong manu- 

as they arise. Please discuss your needs with your 

factures highly specialized synthetic rubber com- 

nearest Armstrong representative or write . 

pounds for certain critical applications. For ex- 

' 

ample, Armstrong makes a rubber washer that 

Composition made to meet each of the classes meets the requirements of the aircraft fuel nozzles 

under Federal Specification HH-C-576, as well as made under MIL-N-4180 


ARMSTRONG’S GASKET MATERIALS 


Cork compositions, There is an Armstrong Cork 


Your nearest Armstrong Industrial Division office 


ALBANY 10, N. Y 3 t t eva elephon 4-0131 © BOSTON 16, MASS 131 ¢ 
CHICAGO 54, ILI L3€ cl line DElaware 7-0500 ® CINCINNATI 
Telephone: PArkw 2k OHIO, 209 H iB 
DETROIT 26, MICH. 10th I ress Buildis 21 Lafayett 

Norwood Place, T hone: Greenville 35-5502 @ LOS ANGELES 


arendon Street, Telephone: COpley 7-2490 e 
2, OHIO, Temple Bar Building, 138 E. Court Street, 
g. Annex, Prospect Ave. and E. 14th Street, Telephone: MAin 7900 e 
‘ ven West, Telephone: WOodward 3-5670 @ GREENVILLE, 5S. ¢ 33 

eley 15, CALIF 719 Bendix Building, 1206 Maple Avenue, Telephone RICHmond 
0286 @¢ NEW YORK 16, N. Y., 295 Fifth Avenue, Telephone: MUrray Hill 4-6900 ©@ PHILADELPHIA 2, PA., Robinson Building, Fifteenth 
and Chestnut Streets, Telephone: LOcust 4-4290 ¢@ ST. LOUIS 3, MO., 1205 Olive Street, Telephone: CHestnut 1757 ¢ 
Cork Canada Limited, 6911 Decarie Boulevard, Montreal, Quebec, Te'»phone: ATlantic 4733 


\ 


In Canada: Armstrong 
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with the P.I.V. variable 
speed drive can you go 


from MAXIMUM SPEED 1. .- 


i ‘PUT SHATT 
* o 





to MINIMUM SPEED 


in an infinite number 
of positive settings! Cerra see 


rhe operation of Link-Belt’s P.1.V. Variable Speed Drive is not wa 
dependent upon friction for power transmission. Link-Belt’s P.L.V. L /@>BELT 
gives you exact speed selection in positive, infinitely variable set- ey 
tings . .. transmits full rated horsepower throughout its complete 455 ' 
LINK -BELT COMPANY: Chicago 9, In 


range. 
; me dianapolis 6, Philadelphia 40, Adarta 
Find out how Link-Belt’s P.I.V. can increase the flexibility and Houston 1, Minneapolis 5, San Francisco 
/ 4 »s Angeles 33, Seattle 4, Toronto & 
i te 7 <= ‘ J - ” Ire. Springs (South Africa). Offices, Factor» 
efficiency of your machines. Call the branch office near you. Pre Seoedt Gas coat eee ee 


selection of the right P.I.V. variable speed transmission for your pal Cities 
needs can be readily obtained together with complete detailed infor- 
mation concerning arrangements, ratings and engineering data. 


‘ 


“ , for 
Self-tooth-forming chain j ‘ You can get minute 
Grips toothed wheels pos ‘ . speed changes and main 
itively without page - —— ' 
opr sin them « vrotely 
Gives the soeed you {fi - while perating under 
need of any setting J full load 


An infinite number of 

Positive, stepiess speed 

adjustments moy be mode 

with manva!l electric 

pneumatic or hydrovlic 

controls. 
Easy-view speed indico 
tor fo totes speed se 


All-metal, totally en lection ond odjustments 


closed — unoffected by 

atmospheric conditions 
All vito! operating perts 

splesh-lubricoted from a 

common housing reser- 
or 


to meet al! requirements 


ALL INDUSTRY USES P.I.V.* 


*Positive, Infinitely variable 
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BRIDGEPORT BRASS COMPANY 


‘OPPER ALLOY BULLETIN 








MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 








Examples of small parts produced accurately and economically on Swiss screw machines. 
Tapers on some parts y-neratec on cutoff end to eliminate secondary machinirg operations. 


Courtesy Newtown Mfg. Co., Newtown, Conn 


(samples enlarged 35%) 


Taper Generated to Eliminate 
Secondary Machining Operation 


Parts such as firing pins for fuses or 
electronic terminais with tapered points 
on one end, as well as operations on the 
opposite end, are often completed in 
the primary operation on Swiss screw 
machines. This is accomplished by gen- 
erating the point on the cutoff end. 
Previously, this part was completed in 
a secondary operation. 

In generating a taper, a single-point 
tool is used. The stock feed cam and 
the tool feed cam are synchronized to 
produce the required angle. Since the 
pressure of the single-point tool is al- 
mest negligible when compared to a 
broad-forming tool, distortion of the 
part is thereby reduced to a minimum, 
if not completely eliminated, and 
smoother finishes are obtained. 


\4 


Unleaded Brass Used 


The part in the lower right cor- 
ner is a good example of such work. 
It is made from high brass rod (65% 
copper, 35% zinc) drawn to a spring 
temper. Without lead this alloy is gen- 
erally not used in screw machines as 
the chip is long and stringy. However, 
the alloy and temper was used to ob- 
tain higher tensile strength and greate: 
wearing qualities. 

The overall length is .900 in. with 
one diameter .135 x 3/16 long, another 
.120 x ¥2 and the tapered diameter 
.065 x 7/32. A .090 drilled hole is put 
in the .135 diameter. 


Drill Edges Rounded Over 
The cutting edges of the drill were 


rounded over to produce a negative 
rake, thus causing the chip to come out 
in a long, unbroken curl. In this wa) 
clogging by chips was eliminated and 
drill breakage reduced. 

In rounding over the cutting edge of 
the small spiral drills, it was found that 
a diamond wheel produced a finer fin- 
ish which decreased the friction and 
also produced a cleaner hole. Care 
must be taken to prevent burring of 
the cutting edge. 

Carbide tools were used on all the 
parts and only standard twist drills 
were used rather than the flat gun drill. 

The cutting compound used was a 
heavy sulfur-base oil. The work dis- 
colored but tarnish was removed by 
dipping 

The difficulty of centering accurate- 
ly prior to drilling was overcome by 
using a fixed cutting tool from the over- 
head post. By accurately turning the 
center, the possibility of the drill walk- 
ing and breaking was considerably re- 
duced. 

A spindle speea of 10,000 rpm was 
used with a feed of about 0.0009. For 
a better finish the feed can be reduced 
to around 0.0005. 


Double Feed-Out Utilized 


The length of the part in the center 
of the illustration theoretically was too 
great for the machine which matches 
the diameter of 5/32. However, by 
feeding twice without cutting off and 
supporting the work from the turret, 
it was possible to turn the three diam- 
eters, then cut off 

In cutting either leaded or unleaded 
copper-base alloys, no top rake was 
used and the clearance angles were be- 
tween 5 and 10 degrees. High finishes 
were obtained by slightly breaking the 
edge of the cutting tools. 

For information on the cutting char- 
acteristics of various alloys and infor- 
mation on machining them, write on 
compeny letterhead for Bridgeport 
Brass “Technical Handbook.” If addi- 
tional help is needed, contact our Lab- 
oratory. (7281 
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Thousands of tiny steel balls ham- 
mer the metal — “cold work” each 
roller — pay off in extra fatigue life 

. . added ability to withstand shock 
and impact loads. 


Why you should be sure the roller chain you buy has 


SHOT-PEENED ROLLERS 


Look for the distinguishing darkened rollers on every roller 


chain you buy! They're your guarantee of extra fatigue life 


-+. One of the extra-strength Shot-peening is just one of the added manufacturing refine 


features you get with every ments that make Link-Belt Precision Steel Roller Chain a longer 
LINK-BELT Roller Chain life chain. Controlled material selection and heat treating assure 


absolute uniformity . . . no weak members. 


Link-Belt Roller Chain is available in single or multiple widths, 
in ¥g to 3 in. single and double pitch. For the best in roller chain 


get in touch with yeur nearest Link-Belt office. 


Easier coupling and uncoupling 

withouw\ sacrificing Patented E-Z Assembly feature of 

load distribution Link-Belt Precision Steel Roller Chain 
has won world-wide approval. Cou- : -t FE LT 
pling and uncoupling of multiple 
width chains—right on the job—is 
far easier. There's absolutely no sac- PRECISION STEEL ROLLER CHAIN 
rifice of load distribution . . . no loss 
of the chain's remarkable performance 
Press-fits between chain pins and mid- Chicago 9, Philedeiphia On Adlon: 
dle bars have been modified. But full Houston |. Minneapolis $, San Francisco 


load . 24, Los Agosios iz Sesute 4 Tosgaso 8, 
oad- , > CZ tv 7" prings (‘Sout Tica) ces, Facto 

maa-Carrying Capacity across the en Branch Scores and Distributors in nme 
tire width of the chain has been pal cities Pe) 


maintained 
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Whether you purchase a small engine for outboard, 
industrial or marine use, today’s foremost consider- 
ation should be long life and trouble-free perform- 
ance. Therefore, it will pay you well to insist on 
Bendix magnetos in the engine you select. For the 


basic design of Bendix magnetos assures quality 


performance for every type of smal) engine and every 


pricing requirement. Remember it pays to specify 
Bendix, the most trusted name in magnetos. Com- 
plete information available on request. 





SCINTILLA MAGNETO DIVISION of 


BET 

Gendiv Export Scles Bendix international Otvision 

e of 72 Fifth Avenue, New York 11, N.Y aviariom coapenatiow 
FACTORY BRANCH OFFICES: 117 €. Provieencia Avenue, Burbank, Cantormea «+ 


Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan + Brouwer Building, 176 W. 
Wisconsin Avenue, Milwaukee, Wisconsin + 582 Marker Street, San Francisco 4 California 
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Radermen Count Qn 
- Veeder-Root 10" i 
indication of post¥© 


a 
ae # 


Everyone Can Count on 


VEEDER-ROOT 


LONG-RANGE EYES are what you 
really have here, in these Veeder- 
Root High-Speed Yardage Counters, 


And anything else you need in the 

way of Countrol, you can get in 

standard or special Veeder-Root 

Counters, mechanically orelectrically 

operated . . . deliveries depending on 

D-O ratings, of course. VEEDER-ROOT INCORPORATED 

Just get in touch with the world’s - “The Name That Counts” 

largest manufacturers of counting HARTFORD 2, CONN. e GREENVILLE, S. C. 

and computing devices. ... Montreal, Canada . Dundee, Scotland 
Offices and agents in principal cities 


VEEDER-ROOT MOUND 0 Sxxchingen rth 
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{0 YOU KNOW sHar THE 

ROTOR SHAFTS OF MANY TELECHRON 
SYNCHRONOUS TIMING MOTORS HAVE MADE 
MORE THAN 30 BILLION CONTINUOUS 
REVOLUTIONS AND THAT THE MOTORS ARE 
STILL OPERATING AS ACCURATELY AND 
DEPENDABLY AS WHEN THEY WERE NEW 2 


FSeen SKILLED HELP ON"EMERGENCY “CONTRACTS ? 
TELECHRON INC. HAS AVAILABLE CAPACITY FOR DEFENSE 
ORDERS. NEW BROCHURE, "PRECISION ON THE PRODUCTION 
LINE, GIVES A QUICK PICTURE OF PERSONNEL 
CAPABILITIES AND MASS PRODUCTION FACILITIES, 
WRITE FOR YOUR COPY TODAY. 





*, 


DO YOU KNOW THAT AIRCRAFT FLIGHT RECORDERS 
WHICH CHART A CONTINUOUS LOG OF VARIABLE 
CONDITIONS DEPEND FOR. THEIR ACCURATE TIMING 
ON TELECHRON SYNCHRONOUS MOTORS 2 








WRITE FOR BULLETIN IS-110 WHICH 


“CONTAINS CHARTS, TORQUE RATINGS 
AND COMPLETE SPECIFICATIONS ON 


TELECR VC, 10 UNION ST, 
ASHLAND, MASS. A GENERAL 























Don't Let C 


A major oil company coated the 
inside of 4-inch steel tubing with 
finishes based on VINYLITE Brand 
Resins. Each day, for five months, 
the pipe carried 100 barrels of oil 
and 5,000 barrels of high-iodine-con- 
tent salt water. Ic was directly cou- 
pled to an uncoated pipe. 

The coated pipe (right) suffered no 
measurable damage. The uncoated pipe 
(left) corroded as deeply as a quarter 
of an inch—two-thirds of the way 
through the pipe. 

Preserving metal and slashing 


Coatings illustrated applied by Liquid Plastics Co 


maintenance costs, coatings based on 
VINYLITE Resins are widely used to- 
day in the petroleum, chemical, and 
processing industries... because they 
resist water, salt air, industrial atmos- 
pheres, oils, greases, alkalies, most 
strong acids, sunlight, heat, cold. Odor- 
less, tasteless, non-flammable, they pro- 
tect containers from contents, contents 
from containers. 

We'll gladly send you a list of sup- 
pliers of metal, concrete and masonry 
coatings based on VINYLITE Resins. 
Write Dept. KX-10. 


640 N. Broad Ave., Wilmington, California and 


produced by Plastic Coating Corp., Houston 19, Texas, and 30 Rockefeller Plaza, New York 20, N. Y. 





UTMOST SAFETY against spillage of toilet 
bow! cleaning fluid, plus impact and chem- 
ical resistance, are achieved by handy 
“Koasrer Kit” of Vin YLITE Plastic Flexible 
Compound molded far Nationa! Laborato- 
ties, Inc., 4934 Lewis Ave., Toledo, Ohio, 
by Peerless Molded Plastics Co., Division 
and Hamilton Ses., Toledo. 


ends and threads during shipping, storage, 
handling, is given by these “Elascoplastic” 
caps and plucs molded at top speed and 
economy from VINYLITE Elastomreric Com- 
pounds. Resist oil, grease, moisture, dirt, 
chemicals. By Plastics Div., S. $8. White Deu- 
tal Mfg. Co., 10 E. 40 St., New York 16, N. ¥. 
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orrosion Steal Your Steel ! 


eaanod 


inylite 





BAKELITE COMPANY 
A Division of 
Union Carbide & Carbun Corporation 


30 East 42nd St., New York 17, N.Y. 


UTMOST DURABILITY is assured for artil- 
lery training instruments made of stable 
ViNYLITE Rigid Sheets that hold shape and 
dimensions despite temperamre changes, 
moisture. Resist wear, oils, greases, ch emi- 
cals. Permanently printed. Pleasant touch. 
Easily cleaned. Instruments by Advertising 
Displays, Inc., Covington, Ky. 








Designer 


a | 
« 
ALL-AROUND PROTECTION 
—for top service continuity! 


), Combination 
Starters 


to meet J. 1. C. standards 


Here is General Electric’s newest combiration starter 

designed especially to meet Joint Industry Conference 
electrical standards. Now —in addition to well-known G-E 
starter features that designers associate with long life and 
dependability, ease of installatior and servicing—new fea 
tures have been incorporated. These new starters, for the 
automotive and other industries operating in atmospheres 
laden with abrasive dust and cutting oils, offer greater pro 
tection to men and equipment, greater continuity of service. 


NEMA Type 12 enclosure protects components 


@ Tightly-sealed enclosure of heavy-gage steel, with full 
welded seams, has drip shield across top, and no knockouts 
or openings to allow oil, dust or moisture to seep inside 


@ Door, fitted with oil-resistant gasket, is held closed by 
two screw fittings, fastened or unfastened by screwdriver 


@ Case, with welded-on exterior mounting feet at top and 
bottom, is treated with corrosion-resistant paint finish. Ex 
ternal mounting bracket provides space between back of 
enclosure and wall for oil drainage. 


Other features add extra protection 


@ Cover cannot be opened when disconnect switch (or circuit 
breaker), with which it is mechanically interlocked, is in 
“on” position 


@ Machine-tool type control transformer has a dual voltage 
primary and a 110-volt secondary. 

e@ All wiring is color coded and heavily insulated. 

These new G-E starters for J.I.C. “‘specs’’ —reversing or 
nonreversing—are available in sizes 1 to 5 for 200-, 440-, and 
550-volt a-c motors up to 100 hp. For more information, 
write for new Bulletin GEA-5715. 


GENERAL @@ ELECTRIC 
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INDICATING INSTRUMENTS 


— to test your 
new designs! 


Before going into production on 

your new designs, test the proto- 

types with dependable General 

Electric indicating instruments 

In a-c and d-c types, conveniently portable, and accurate to 
of 1 per cent of full-scale value, they include volt 
meters, ammeters, milliammeters, wattmeters, and volt- 
wattmeters. For condensed data on these and other G-E 
instruments for measuring, indicating, and testing, see 


Bulletin GEA-5469 


ELECTRIC HEATERS 
—to get it hot the easy way! 


eepPrry sy at 
PR Or eames 
a. revnata we 


Pewee ed i 


Without involved piping and costly equipment, you can 
get “on-the-spot” heat when and where your machine or 
process needs it—simply by specifying the right electric 
heater from General Electric’s wide line. Included are im- 
mersion, strip, cartridge, tubular, fin, and unit heaters as 
well as heating cable—all providing clean, convenient, easily- 
controlled heat. Send for specialized booklets on recommen- 
ded types to use for heating surfaces (GEA-5097), liquids 
(GEA-5077), process air (GEA-5096), pipelines (GEA- 
5095), and for melting soft metals (GEA-5098). 


MOTOR COURSE 


—to simplify selection 
and application! 


New, helpful, interesting—that’s Gen- 

eral Electric's Motor Selection and 

Application Course. A valuable aid in 
training your personnel, this “‘More Power to America” 
program comprises nine short, easy-to-take lessons. The 
complete kit includes slide films with sound, review booklets, 
and instructor’s manual. Latter is available free through 
your G-E representative. For more information on the 
course, ask for Bulletin GEA-4938-16. 
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PRODUCT 
HIGHLIGHTS 


SAVE TIME AND TROUBLE— 
SPECIFY ONE UNIT ON ONE ORDER! 


TR/ CLAD UNIT BRAKE-MOTORS 


ee 


No need to engineer brake to motor when your design calls for 
a brake. Just specify a General Electric Tri-Clad unit brake 
motor, an integrally-built, compact unit that’s easy to order, 
saves space on your machine. Available with most types of Tri 
Clad motors in ratings up to 20 hp, 90 lb-ft static torque. See 
Bulletin GEA-5464 


* Equipped with Stearns Magnetic Broke. 


Pi y 


Broke cover Spring-set brake Prevsure plete Friction lining Tri-Cled mot» 


—_— cm mea ee 


General Electric Company, Section B 568-91 
Schenectady 5, New York. 


Please send me the following bulletins 


© tor reference purposes 
in connection with immediate projects 


() GEA-4938.16 Moter course 
(1) GEA-5077 Heaters for liquids 
} GEA-5O095 Heoters for pipelines 
GEA-5096 Heaters for process air 
() GEA-35097 Heaters for surfaces 
] GEA-5098 Heoters for meiting soft metals 
GEA .$464 Tri-Clod brake-motors 
GEA -5469 Testing instruments 
GEA-5715 J.1.C. starters 


CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery monutacturers in the General Electric section 





Company 


Street 


City 








ICKERS. multiple unit valves 
for the best hydraulic control 
ef mobile equipment 


f- 


HAND LEVERS 
OPTIONAL 
Vickers Multiple Unit Valves provide every desirable feature of custom 
design at production-line prices. Vickers sectionalized construction 
permits you to specify the exact control functions needed and no 
others; yet you pay no special design or production costs. ANY COMBINATION 
To meet various control needs (original specification or conversion) “abe” 
and to make many combinations without unwieldy inventory use 
the Vickers sectionalized valve assembly 
To contro! motion positively and accurately . . . you get Vickers PRESSURE 
exclusive load inching control (also makes it nearly impossible to jar INLET 
or dump a load unintentionally). SERIES 
To obtain any type and size of valve unit Vickers provides }1 RELIEF 7 | CM 
types of valve sections in four pipe sizes. VALVE ; 
To hold load position while operating other machine components 
or while pump drive is stopped . . . Vickers has the back flow pre 
vention check valve. 
To prevent overload and darnage to machinery the assembly 
includes a Vickers positive-acting factory preset relief valve 
To assure a leak-proof, drip-proof system . . . Vickers nested ‘0’ 
fing seals between valve sections and on valve plungers 





To make valve operation complete . . . Vickers furnishes spring 
foaded valve plungers (rugged operating levers optiona:) DOUBLE 

To get full capacity for piping or tubing size . . . Vickers rates valves ACTING 
Conservatively at 18 gpm for the 4° size up to 48 gpm for 1” VALVES 

To obtain the utmost in performance and dependability use SINGLE ACTING 
8 100% Vickers hydraulic system including Vickers Vane Type Pumps VALVE 


{See below.) TO TANK 
«CLUTCH AND BRAKE VALVE TO TANK 


for mobile equipment 


These pumps are tough and long-wearing. Hydraulically balanced construction eliminates 
pressure-induced bearing loads. Automatic wear compensation maintains correct radial and 
axial running clearances throughout pump life . . . efficiency and delivery rate remains high 
Series V-200, V-300 and V-400 range in capacity from 2 to 73 gpm. Operating pressures up to 
1500 psi. Available also as double pump. Get full details from the Vickers Application office 
near you, or write for Catalog M-5100 








PY | Man) J | 
ASK FOR —* ViewtRj MICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 


— = | 1454 OAKMAN BLVD. + DETROIT 32, MICH. 
New Cilio © | 


Application Engineering Offices 
) CLEVELAND + DETROIT + HOUSTON 
M-5100 LO* *NGELES (Metropolitan) + NEW YORK (Metropolitan) + PHILADELPHIA «+ PITTSBURGH 
} 2STER « ROCKFORD «+ ST. LOUIS + SEATTLE + TULSA + WASHINGTON + WORCESTER 


ENGINEERS AND BUILDERS OF Olt HYDRAULIC EQUIPMENT SINCE 1921 
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TIMKEN 


_ a 


( TRADE-MARK REG. U. S. PAT. OFF. 


ee. — 


ee 




















Little words that mean a lot 


There's no room for compromise, doubt or Why not make it a habit to look for the trade- 
question in those brief words above. They mean: mark “Timken” when you buy tapered roller 
“Timken” is the registered trade-mark of The bearings, alloy steel bars, tubing or rock bits. The 
Timken Roller Bearing Company. And that mean- Timken Roller Bearing Company, Canton 6, Ohio. 
ing is mighty important to you. Canadian plant: St. Thomas, Ontario. Cable ad- 


The trade-mark “Timken” assures you of get- dress: “TIMROSCO”. 


ting the highest quality tapered roller bearings, 
fine alloy steel bars, steel tubing or rock bits—all 
products of The Timken Rollcr Bearing Company. 

That’s why it pays to remember that “Timken” 


is a trade-mark, not a type of product. That it isn’t TRADE-MARK REG U. S. PAT. OFF 
really a product of the Timken Company unless 


it’s backed up with this trade-mark. TAPERED ROLLER BEARINGS 
WOT BUSTA BALL © - WOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 


Propuct Enciveermnc — Ocrtoser, 1951 





Ali grip... WO SUP / 


oma ik Sina - rT 





jad 
: 
| 


+ 


7 fe nfl 
ced a J Red ( ) 7b) 
See | raeeeemnneeatl 


POSSIBLE LOW OR HIGH SPEEDS FIXED CENTERS PRECISION TIMING | 


LARGE RATIOS ' SMALL PULLEY 


DIAMETERS 


GULMER “TIMING BELT’ PATENTF 1950 
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“TIMING BELT DRIVE 


—designers problem-solver 


A revolutionary tooth-grip belt that has 
already improved the performance of 
thousands of machines—is daily solving 
new problems in power drive design! 
The Gilmer ““Timing Belt” is an excep- 
tionally strong, precision-power belt: Belt 
teeth make positive engagement with 
axially grooved pulleys . . . speeds of driver 
and driven pulleys synchronize perfectly 
—there is no speed variation, angular 
velocity is constant. 

And consider the construction! Steel cable 
pulling elements give enormous tensile 
strength — eliminate stretch. Where con- 


ING BELT "NOs 
— nating: 


stant starts and stops are a factor, this 
extra strength reduces inertia by minimiz- 
ing pulley weight. Body of belt is tough oil- 
and heat-resistant Neoprene for sturdy, 
long lasting service. 


The Gilmer “Timing Belt” is versatile: 
You can use it for synchronizing drives, 
for power transmission, for functional 
operation! Let our engineers help design 
your drive. We’ll be glad to send you an 
illustrated brochure which shows how 
leading design engineers are using it; gives 
valuable suggestions for drive designing. 
Write for it. *Reg. Trade Mark 


0 ADJUSTING! L. H. GILMER COMPANY 


1010 Tacony, Philadelphia 35, Pa. 


Division of United States Rubber Company 
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Mercury Relay Stainless Tubing Specifications: 


Type 304: Super Finish on ID 
OD tolerance + .003” 


ID tolerance + .000” 


Super finish needed on the inside, to per- 
mit ID broaching without so much as a 
scratch or a pinhole! Tolerances have to 
be held just right on tube after tube 
after tube! 


Right there you have this manufacturer's 
reason for specifying Carpenter Stainless 
Tubing over a long period of years. 


When you have a Stainless Tubing problem that requires some- 
thing extra in mill experience and product quality, it will pay 
you to get in touch with Carpenter. Let us work with your 
engineers in the development of your future products. 








Slide Chart on Bending Stainless Tubing gives recommended 
bending radii and coil diameters for various 

sizes and gauges. To get good results on 

bending jobs and avoid waste of critical 

material, write for your copy. 


THE CARPENTER STEEL COMPANY 
Alloy Tube Division, Union, N. J. 


Export Dept.: The Carpenter Steel Co., Reading, Pa. —“CARSTEELCO” 


( arpenter 


A ee Me 7 Torrance ¥ Bl Finiss a _ 
a A a 


— guaranteed on every shipment 
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Tough, impact-resisting gears are the foundation for 
the dependable operation of Westinghouse Speed Re- 
ducers. Each gear is made from BPT Taper-Hardened 
Gear Steel, combining carefully selected material with 
an exclusive Westinghouse heat-treating process. Re- 
sult is gearing with a hard, wear-resistant surface that 
tapers evenly to a tough, ductile core. Teeth will not 
chip, crack or spall. 

Further dependability is provided by the accuracy 
of Westinghouse Gears. Teeth are cut by the hobbing 
process—recognized as the most accurate method of 
gear cutting. Tooth contours are precise and highly 
finished. Operation is smooth and quiet. The single 
helical design distributes load evenly, with uniform 
tooth deflection—large tooth contact area— long life 
with minimum wear. 

You get such a dependable gear assembly in the new 
Westinghouse “DB” Speed Reducer pictured above. 
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Levendablhe Geant ASSenbIy 


This concentric shaft, split housing-type speed reducer 
fills the bill where floor space is limited. Construction 
permits straight-line mounting of speed reducer and 
prime mover. 


There's a Westinghouse product to meet each of your 
gearing requirements — speed reducers, gearmotors, 
high-speed units, open gearing. Contact your Westing- 
house representative for a copy of Descriptive Bulle- 
tin 3700-ISR. Or write Westinghouse Electric Cor- 
poration, P.O. Box 868, Pittsburgh 30, Pennsylvania. 


j-07302 
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. +» that’s why the pistons in 
( /BUFFALO/\* WL” EXTINGUISHERS are 
Nectter-built / toumed and ground from 


GRAPHITAR 


GRAPHITAR pistons in the efficient extinguishers manufactured by the Buffalo Fire 
Appliance Corp. of Dayton, Ohio are a positive guarantee that these extinguishers 
are always ready for instant use . . . mo matter how long they stand idle between 
uses. The chemical inertness of Graphitar is assurance that the piston will not be 
cerroded or changed in any way by the chemical in the extinguisher. The stable, 
non-warping qualities of Graphitar are assurance that, after long periods of immer- 
sion in the extinguisher fluids, the piston will not warp, swell or stick in the cylin- 
der. The great versatility of Graphitar makes it an ideal material for many such 
difficult applications . . . few materials have answered so many and such varied 
industrial needs. 





THE UNITED STATES 
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Graphitar is a non-metallic, exclusive-formula product of carbon 
and graphite that has found many specialized uses in many in- 
dustries. It is chemically inert . . . cannot be harmed even by 
boiling concentrations of corrosive acids, and it remains unaffected 
in the presence of extremes of heat or cold. It is harder than steel 
yet as light as magnesium. It is a good conductor of electricixy 
and is not harmed by electrical current. It is easily formed into 
strong seals, bearings, rings, pistons and parts of almost any 
shape . . . it can be ground to tolerances as close as .0005” in 
smaller sizes. Our engineers may be able to suggest Graphitor 
applications that will improve the efficiency of your products. 
Send us sketches or prints for recommendations without obliga- 
tion . . . ask for your copy of the 65 page Grephiter catalog. 


GRAPHITE COMPANY 
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That’s right! If they can weld any metal, they 
can weld magnesium. Nearly all of the common 
welding techniques can be employed. Inert-gas 
shielded arc welding, gas welding, and electric 
resistance welding are all being used successfully 
on magnesium. 

While 
joint strengths will vary with different alloys, 
typical properties of welded butt joints show 
tensiie strengths up to 42,000 psi. and elonga- 


Most forms of magnesium are weldable. 


tion up to 12%. In addition, magnesium welds 











are comprised of dense metal and are substan- 
tially free of microporosity. 

The combination of relatively high weld strength 
and minimum specific gravity found in magne- 
sium generally permits the design of welded 
magnesium structures that are lighter, stronger, 
and more rigid than is possible in other light 
metals. Dow has over 30 vears of experience 
in the production and fabrication of magnesium 
—a call to your nearest Dow sales office will put 


this knowle lge at vour disposal 


THE DOW CHEMICAL COMPANY 


Magnesium Department . 
New York * Boston + Philadelphia + Washi 





* Atlente «+ 


Midland, Michigan 
Cleveland 


Detrolt + Chicage «+ St. Levis + Keuston «+ © Sen Peansiece © Ges Angeles © + Seottie 


Dew Chemical of Coneda, Limited, Terente, Conede 
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Down time (for disassembly, gear repiacement, reassembly) — 
Io hes 205 0+ secanceteses cs ' 


Loss of 4 hrs. profit ana overhead on this job 


Sixty dollars lost because they “saved” ten per cent on a $10.00 
pair of gears by buying inferior gears that quickly wore out and 
had to be replaced by BOSTON Gears NET LOSS 


Standardize 07 
Stock Boston Gears 


? Design them into 
your equipment 


Always specify them 
for replacements 
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Out of °Vvailable Metal 


Many will be working with it in new forms as they help America 
rearm. Here Alcoa presents useful information on the latest 
methods of Fabrication and Design Techniques. 


CONTENTS 


Aluminum Impact Aluminum Castings 


Extrusions Aluminum Fasteners 
Magnesium Aluminum Screw 
Machine Stock 


Aluminum Extrusions 


Aluminum Die Castings 


Finishing Aluminum 


Various aluminum impect extrusions showing inter- 
internal and ex- 
thick bottoms 


combined with thin walls and large over-al! size. 


esting design possibilities such as 


ternal projections, heavy sections, 


» 


Aluminum Impact Extrusions 


The trend is to larger, more complicated paris having better finish and closer 
tolerances. New Alcoa developments offer designers interesting possibilities. 


High Strength. An increasing proportion of impact 
extruded shells is being produced in tough, heat 
treated alloys. In addition to the medium strength 
alloys, considerable success has been attained with the 
high strength alloys 14S and 75S with tensile strengths 
of 70,000 psi or greater. 

Stepped Extrusions. Utilizing the stepped extrusion 
principle it is possible, within certain limits, to step 
out the open end portion of a shell to a larger diameter. 
This is accomplished during extrusion without the 
necessity of a secondary expanding operation. 
Multiple Wall Extrusions. Extruded shells with a cen- 
trally located internal hollow tube integral with the 
bottom and side wall are now being produced on a 
production basis. Alcoa will welcome the opportunity 
of working with design engineers to develop shells 
with one or more integral internal tubes. 

Lateral Extrusions. A new development in the impact 
extrusion art is extrusion in a lateral direction. Articles 


having a central hub section can be made with arms or 
spokes of various cross sectional shapes. The lengths 
of the arms or spokes depend upon the intricacy of 
the article’s design. 


Solid Shapes. Many designers consider impact extru- 
sions only for hollow, cylindrical or cup-shaped parts. 
Actually, Alcoa produces many solid and semi-solid 
impacts as well. These are also available in the tough, 
heat-treatable alloys, and are used as blanks for subse- 
quent machining operations, ta some Cases It 1S Possi- 
ble to eliminate machining entirely. Often the saving 
in scrap loss more than offsets the slightly higher cost 
compared to bar stock. 

Alcoa has limited impact extrusion capacity available 
to manufacturers with authorized production sched- 
ules and meta! allotments. All designers should have 
a copy of the free, 43-page handbook, “Alcoa Alumi 
num Impact Extrusions.” 
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Magnesium 


The same Alcoa facilities that cast, forge and extrude aluminum are also 


equipped for similar operations in magnesium. 


FORGINGS 
Although not as strong as aluminum forgings, mag 
nesium is used “ here weight Saving is of vital if Ipoer 
tance. Sometimes a limit ts reached in reducing sections 
of aluminum forgings to cut weight. Direct substitution 
of magnesium for aluminum results in a one-third 


weight saving 


EXTRUDED 


The cross sections of magnesium 


SHAPE 

extrusions may often 
be designed to obtain the stiffness aad strength of steel 
with the lightness of wood. Magnesium extruded shapes 
combine maximum structul il ethcrency Ww ith minimum 


weight ind cost 


DIE CASTINGS 
Magnesium may be cast with nearly the same close di 
mensional tolerances and standards of draft as zinc die 
castings. It machines faster than any of the die casting 
metals. Its lighter weight makes the cost per Casting 
extremely attractive 
CASTING 

Both sand and permanent mold castings of magnesium 
are produced by Alcoa foundries. Frequently, magnesium 
castings are used to replace riveted aluminum assem 
blies. Although weight is not always reduced, the change 
simplihes construction and reduces labor cost. Mag 


nesium Castings often compete with cast iron in price 


Aluminum Die Castings 


Careful choice of a supplier is an important step in guaranteeing the performance that 


the engineer designs into a part. Consider the facilities of Alcoa’s two modern plants. 


Location toolroom facilities and metallurgical laboratories are 


ALCOA| 


Plants at Garwood, New Jersey and Chicago, Illinois 
are strategically located to serve the heart of the metal- 
working industry. Shipping time ts short and expenses 


ire low. Close liaison with the plants ts possible. 


Alcoa Die Castings are backed by 46 years of Continu- 
wus Operation -64 years ot aluminum experience 


Alcoa casts only aluminum and magnesium. Machines, 


highly specialized for light metal castings — personnel 
are “old hands” at working with aluminum and mag- 


nesium. 
Design Help 


Fach of the Alcoa district sales offices has a sales engi- 

er who is ready to serve you. He is instantly available 
for design consultation, and will e:iciently interpret 
your design and production requirements to Alcoa's 


large staff of die casting specialists at either plant. 
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aie ene 
Capacity ‘ 
You can depend on, and schedule your produc- ’ : Lh 
tion to Alcoa quotations and delivery promises. = ; as 
Alcoa has open capacity available to manufac- 2 5 i = 


turers with authorized production schedules and 
metal allotments. Your local Alcoa sales office, 
listed under “aluminum” in the c'assified phone 
book, will supply prompt quotations. Write for 
a free copy of the 188-page designers’ hand- 


book, “Designing for A. oa Die Castings 


il of the larg 
chines spect 


by Alcoa tor 


modern plants 


Alcoa's new die casting plant at Alcoa's Garwood, N. J] 


Chicago, Llinois. casting plant established 
years recently expanded and 


modernized 


Finishing Aluminum 


Pain? finishes offer pleasing decorative effects and excellent protection at extremely 
low cost. Simple procedures guarantee good results. 


Cleaning. The simplest, but least effective method is to wipe 
with cloths or brushes saturated with mineral spirits. More 
effective methods are solvent vapor degreasing, solvent emul- 
sion or inhibited alkaline cleaning. Chemical or electro- 
chemical :,eatments used in Conjunction with suitable cleaning 
methods are recommended for severe exposure conditions 
Priming Primers should resist moisture penetration, adhere 
well, form a good base for second coats and should contain an 
inhibitive pigment. Primers containing zinc chromate have all 
these properties. In many cases, aluminum pigmented primers 
are very satisfactory. Wash coat primers produce excellent 
results. The use of lead pigments should be avoided 
ishing Coats. Any durable paint, ename! or lacquer may be 
sprayed, brushed or dip-coated on aluminum once it is suitably 
primed. In using lacquer, the primer coat must be compatible 
with the lacquer finishing coats. Bituminous paints, used to 
protect aluminum from alkalies, should be applied over 
primer of the type. 
Baked-on enamel finish ( omplete information on painting as well as plating 


a 


ind fin 
applied to spotting scope ishing by chemical, electrochemical and mechanical methods 


made of aluminum is available at your local Alcoa sales office 
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Have you a ‘little 


opportunity 


This is how a saving of a few mils on a ments. Worked smoothly in high pro- 
iamp base can be multiplied by 830,- duction dies; took a crisp, clean thread; 
QO00,000—the average number olf in- didn’t melt or crack at the glassing stage 
candescent lamps sold each year. Alcoa Process Development Special- 
Engineers of two major lamp manu- ists worked long hours to get the right 
icturers had looked hard at the price solder and flux to jyorn the side wire 
advantage of aluminum over brass. A connection to the base. Adapted them 
difference that made them agree with to the automatic lamp-making machines. 
our suggestion, “It might cost less to Located a manufacturer who would sup- 
make lamp bases of aluminum.” ply production quantities of the special 
“Might cost less, but will the bases solder wire. 
be as good?” they asked ... “Will All this time, the lamp manufacturers 
aluminum change our way of making had aluminum bases installed in sea- 
lamp bases?” coast and industrial atmospheres. At our 
Together we started two long-range Research Labs we had been testing both 
projects. One to test aluminum alloys in lit and unlit lamps under various cor- 
weather, industrial fumes and years of rosive conditions. After 3,000 hours of 
standing idle that lamps endure. The exposure, covering |!) years, came the 
other to find one of these allovs that report: Aluminum bases measure up to 
ild take the punishment of five pro- brass in every respect. In corrosion re- 
sive draws and a thread rolling sistance, in conductivity. In ease of in- 
operation; one with a high melting stallation and removal. 
| nperature And the cost saving made the 
the red-hot glass thi poure ( over decidedly worth while 
bases to insulate them Although your problems may have 
Alcoa Research and Alcoa Metallurgy nothing in common with lamp making, 
supplied samples. Changed alloys, varied Alcoa facilities, experience and special- 
tempers, rolled erent thicknesses. ists in your field are ready to help 
The lamp manufacturers iried each in duplicate the results on a similar long- 
production until one met all require- range program for you, starting now. 


[ALCOA] 
| there are no limitations on /rnaginccring 


<a er 
a ss ee ne vari’ 
OI ey MEO 
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IN MANY FIELDS 


Aircraft 
Architectural Specialties 
Automotive 

Passenger Cars 

Trucks and Trailers 

Buses 

Parts and Accessories 


Bearings 
Building Industry 
Business Machines 
Chemical Equipment 
Communications 
Corrosion Studies 
Diesel Engines 
Electrical Conductors 
Electrical Equipment 
Farm Machinery 
Fasteners 
Food Equipment 
Handling, Packaging 

and Shipping 
Hardware 
Heat Exchangers 
Home Appliances 
Instrumentation 
Insulation 
Marine Industry 
Mining Equipment 
Paper Machinery 
Petroleum 
Pressure Vessels 
Printing Machinery 
Railroad Equipment 
Structural Engineering 
Textile Machinery 
Among these specialists at the 
Development Division are men 
already tamiliar with the prob- 
lems of your industry. They are 
your liaison with the Alcoa 
research, test and fabricating 
facilities that can be put 
to work on your problem 
Through them the sum total 
of Alcoa’s knowledge will be 
brought to bear. Knowledge 
of practical problems of fabri- 


cation and costs, gained in 
thousands of o:er projects 


wil) flow toward yours. 





ay FACILITIES FOR BROAD Reseirch 


Perhaps your project will require only routine Research—like meas- 
uring the reflectivity of aluminum sheet shown here. But if you 
must probe into the basic nature of aluminum—its alloys, strength 
chemical and physical properties— Alcoa has the facilities. Facilities 
; 


which developed most of the aluminum ; ys in use today 


ADVANCED /62” EQUIPMENT 


Whether you want to check the soundness of your new 
product by X-Ray or test it under every conceivable service 
condition, the equipment is here to do it. Years of normal 
operation can be crammed into hours or days to prove the 


theories of basic research and test the soundness of designs. 


Focesd Developmen Shops 
FOR PILOT AND MGDEL WORK 


After thorough research and testing, the actual fabrication of 


your project in aluminum may pose further problems. Here 
Alcoa makes available ail the techniques of joining, forming, 
machining, casting, heat treating and finishing to 
create a practical pilot model, then suggests low 


cost, efficient methods for its fabrication 


details 
more e e e on the personnel, re- 


search and testing, and shop facilities available at Alcoa, 


write for your copy of the folder, “Road Map to a Better 
Product.” It is your first step toward putting 63 years of 
aluminum knowledge to work on a long-term project 
that may effect a major change in your Company $s com- 
petitive position. Address ALUMINUM COMPANY Of 
AMERICA, 2185J Gulf Bldg., Pittsburgh 19, Pennsylvania 





Aluminum Castings 


There’s a lot more to the final cost of castings than 
price a foundry quotes you. 


The price from the foundry is one thing. The final 
cost... machined, handled, assembled into place, and 
properly finished as part of your completed product 
can be quite different. 

An aluminum casting made by Alcoa might seem to 
cost a little more than one of another metal as quoted 
by the foundry. But what machining is needed can be 
done at speeds impossible with most heavier metals. 
As a matter of fact, few machine tools can exceed the 
speeds at which aluminum can be machined. 
Aluminum castings can usually be moved quickly by 
hand. Similar castings of heavy metals would weigh 
up to three times as much and would usually require 
hoists. Assembly of aluminum castings is faster... 
painting is frequently eliminated. 


And once you've decided on aluminum castings 
what ubout a supplier? 


The wrong alloy can affect performance of the part, 

or add to the cost of casting. A sunplier, like Alcoa, 

experienced in creating aluminum casting alloys, can 

give you reliable counsel on alloy selection. A supplier, 

like Alcoa, can get together with your designers on 

details of design that can have major bearing on final 

cost and performance. Further, a supplier with Alcoa's 

flexibility and high capacity can set up delivery sched- with authorized production schedules and metal allot 
ules that you can depend on... that can set a fast ments. Your local Alcoa sales office, listed under 
pace tor your own production line. “aluminum” in the yellow phone book, will gladly 
Alcoa has casting capacity available to manufacturers help you. 


Aluminum Fasteners 


As aluminum is designed into defense equipment, proper selection of rivets 


becomes increasingly important. Here Alcoa presents facts on Alloys, Tem- 
pers and Driving Procedures. 


Alloy 25S-F but they eliminate reheat treatment and cold storage 


necessary ON Many sizes Oo 78-T- vets. 
These rivets are relatively soft, are always driven cold. . . tl I'4 rivets 


If maximum softness is desired, 2S-O alloy may be used. Alloy 17S-T4 


Usually furnished in heat treate ondition. § 
Alloy Al7S-T4 it tre ated condition. Small 

sizes may be driven cold. Larger sizes require reheat 
Furnished in the heat treated condition and are driven treatment and cold storage uniess driven within a few 
cold as received. Not quite as strong as 17S-T4 rivets, hours after treatment. 
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24S-T4 


Strongest and most difficult to drive of the aluminum 
rivets. Generally used only in smaller sizes. They are 
supplied heat treated, but require reheat and cold 
storage. 


53S-T61 


Supplied in heat treated condition and are driven cold 
as received. They have stable mechanical properties, 
may be stored indefinitely. 53S-T6 alloy is slightly 
stronger, but requires more driving pressure. 


56S-H32 


Good strength, good driving characteristics. They are 
supplied in the cold-worked temper and are driven as 
received. Used extensively for magnesium work. 


Hot Driving 


17S-T4 and 43S-T4 alloys may be hot driven in the 
larger sizes. They are quenched sufficiently by driving 
immediately upon removal from the furnace. Their 
properties are developed by natural aging after driving. 


Write for the free, 6l-page book, 


“Riveting Alcoa Aluminum” 


Aluminum Screw Machine Stock 


Most design requirements can be satisfied by one of the free-cutting alloys 


which vary widely in physical and mechanical properties. 


Before the cost advantages of Alcoa Screw Machine 
Stock comes consideration of performance. 

What are the strength requirements? Alcoa Screw 
Machine Stock Alloys range in tensile strength from 
42,000 to 62,000 psi. Elongation varies from 10 to 
16 per cent in four diameters. Must the part conduct 


temperatures vary between 995 and 1205° F. 

Alcoa Alloys resist corrosion by weather, industrial 
fumes an.‘ hundreds of hard to handle chemicals. At 
sub-zero temperatures they actually évcrease in tensile 
and yield strengths. 

These are but a few of the interesting properties which 


electricity or heat? The free-cutting alloys average be- 
tween 30 and 40 per cent of the International Annealed 
Copper Standard on an equal volume basis. They pro- 
vide thermal conductivity ranging from 0.29 to 0.37 
C.G.S. units at 25° C. Their approximate melting 


merit your serious consideration when the free-cutting 
alloys are again available for unlimited use. Mean- 
while, write for a free copy of the 178-page book, 
“Alcoa Aluminum and Its Alloys.”’ 


MECHANICAL PROPERTIES OF THE FREE-CUTTING ALLOYS 


THICKNESS 
INCHES 








YIELD STRENGTH ELONGATION, % 
LBS./SQ. IN IN 4 DIA., MIN 


TENSILE STRENGTH 


ALLOY LBS./SQ. IN 





118-T3 0.125 to 
178-T4 


45,000 38,000 


0.125 to $5,000 42.000 
248-T4 


61S-T6 0.125 to 


0.125 to 5 62,000 410,000 


42,000 





45.000 
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Aluminum Extrusions 


Almost any shape can be produced by Alcoa. Hollow, semi-hollow, solid... any form 


(within a 15-inch circumscribing circle diameter). 


The biggest advantage of aluminum extrusions, made 
by Alcoa, is that they permit placement of the metal 
where good design calls for it. Put it where stresses 
are greatest and where maximum strength is needed, 


yet save metal as compared to roll forming or fabri- 


cating an equivalent section 


To help you visualize the almost limitless possibilities 
of aluminum extrusions, and to suggest ways in which 
you can adapt your designs to them, Alcoa has pre- 
pared a special booklet that’s yours for the asking. 
Write for it today on your company letterhead. Ask 


for “Alcoa Aluminum Extruded Shapes.” 


Here’s what the booklet contains: 


—a discussion of design and production 


advantages of aluminum extrusions 


examples of aluminum extrusions that 
have increased strength and stiffness 


because of efficient metal distribution 


examples of designs that have been 
simplified by the use of a single ex- 
truded shape to replace expensive 
built-up assemblies, castings, or ma- 


chining 


illustrations of the way several extruded 
shapes can be combined to simplify 


assembly and reduce costs 


data on size and shape limitations, 
alloys, section thicknesses, tolerances, 


die costs 


-suggestions on modifying designs to 
utilize standard shapes for which dies 


already exist 
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All screw conveyors are not the same... 


LINK-BELT offers you the widest range 
of types to match your design needs 


LINK-BELT HELICOID 
SCREW CONVEYOR 
feeds hay gentiy but firmly 
into baling chambe~ of the 

Continuous rolled 


On this New Holland Machine 
Co. Model hay baler, Link-Belt 
Screw Conveyor is utilized as an 
efficient, low-cost part of the feed- 
ing mechanism. 


can 


mounted or unmounted. 


More than capacity . . . more than length 
... are considered by Link-Belt engineers 
when they recommend a screw conveyor 
for your requirements. Abrasiveness, mois- 
ture content, size of feed, corrosiveness 
and many other factors are important. 
Remember, Link-Felt is the nation’s top 
producer of materials handling and power 
transmission equipment . . . another reason 
why Link-Belt Screw Conveyors are sim- 
ple, compact, have few wearing parts, 
greater dependability. Then too . . . they're 


| baler 
; flighting or sectional flights 


either 


supplied 


accurately made to insure easy assembly 
and smooth operation. 

And you'll find versatile screw con- 
veyors efficiently handling other jobs — 
elevating, conveying, digging, mixing, 
spreading, and feeding applications. Get 
the complete story from the Link-Belt 


office near you. 
LINKi@}BELT 
S°REW CONVEYORS 


on wt 


Toronto 8, Springs (South Africa). Offices io principal cities. 


Propuct Encineertnc — Ocrosgr, 1951 
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When You Want 


MEEHANITE FOUNDRIES 


satan ¥, 


© American Brake Shoe Co 


@ The American Laundry Machinery Co 


© Atlas Foundry Co 

@ Banner lron Works 

© Barnett Foundry & Machine Co 
O E. W. Bliss Co 

@ Builders tron Foundry 

© Continental Gin Co 

© Crawford & Doherty Foundry Co 
© The Cooper Bessemer Corp 

© Empire Pattern & Foundry Co 


@ Farrel-B'rmingham Co., Inc 


@ Florence Pipe Foundry & Machine Co 


@ Fulton Foundry & Machine Co., In 


© General Foundry & Manufacturing Co 


© Greenlee Foundry Co 

@ The Hamilton Foundry & Machine Co 
© Hardinge Company, Inc 

@ Hardinge Manufacturing Co 


RVE- 
. 
= = ' 


© Johnstone Foundries, Inc 
@ Kanawha Manufacturing Co 
@ Lincoln Foundry Corp 

@ E. Long Ltd. 

@ Otis Elevator C i 

@ The Henry Perkins Co 


. Mahwah, New Jersey 

. Rochester, New York 

Detroit, Michigan 

St. Louis, Missouri 

Irvington, New Jersey 
Hastings, Mich. and Canton, 0 
Providence, Rhode Island 
Birmingham, Alabama 
Portland, Oregon 

Mt. Vernon, Ohio and Grove City, Pa 
Tulsa, Oklahoma 

Ansonia, Connecticut 


© Pohiman Foundry Co 

@ Rosedale Foundry & Machine ( 

© Ross-Meehan Foundries 

© Shenango-Penn Mold Co 

© Standard Foundry Co 

© The Stearns-Roger Manufactur 

© Traylor Engineering a Mfg. Co 

© Valley tron Works, Inc 

Florence, New Jersey @ Vulcan Foundry Co 
Cleveland, Ohic 
Flint, Michigan 
Chicago, Ilinoiz 
Hamilton, Ohio 

New York, New York 

York, Pennsy!vania 


@ Warren Foundry & Pipe Corporation 


MEEHANITE . 


TY ma SERVICE 


. Grove City, Pennsylvania 
Charleston, West Virginia 
Los Angeles, California 
Orillia, Ontario 

Hamilton, Ontario 
Bridgewater, Massachusetts 
Buffalo, New York 
Pittsburgh, Pennsylvania 
Chattanooga, Tennessee 

. . Dover, Ohio 
Worcester, Massachusetts 


ng ( . . « Denver, Colorado 


Allentown, Pennsylvania 
St. Paul, Minnesota 
Oakland, California 

Phillipsburg, New Jersey 


New Rochelle, N.Y. 


Prepuct 
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NYLON 
GEAR STEEL a 
WORM | 
GEAR MOTOR 











Nylon gear, 214" in diameter, is molded 
for Redmond Co., Inc., Owosso, Mich., 
by Perry Plastics, Inc., Erie, Pa. 


BETTEL THINGS FOR SETTER LIVING 
++» THROUGH CHEMISTEY 


Polychemicals 


PLASTICS * CHEMICALS 
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gives outstanding performance, 
costs 2 as much as machined gears 


When this new electric windshield wiper was in the 
design stage, Redmond Company engineers tested 
conventional machined gears and gears injection- 
molded of Du Pont nylon. Not only was it found that 
nylon gears gave excellent performance, but they cost 
about half as much as machined gears, because of 
the economies of rapid, mass-production injection- 
molding. For the complete nylon gear is molded in 
one piece . . . no machining needed for gear teeth, the 
slots whch transmit power to wiper blades, or the 
“parking ramp” that returns blades to lower edge of 
windshield when power is switched off. 

It’s another case of performance and economy for 
Du Pont nylon as an engineering material. Nylon has 
the strength and resiliency this gear needs. In case the 
wiper blades freeze to the windshield, the nylon gear 
can take the full thrust of the motor. 

Heat-resistance is also necessary. Since the nylon 
gear performs satisfactorily at 200°F., its heat-resist- 
ance is more than adequate to do the job. Further, 
nylon has outstanding abrasion-resistance, and re- 
quires a minimum of lubrication. 

Demand for nylon currently exceeds supply. How- 
ever, we suggest you investigate the properties of 
nylon for future application. We will gladly discuss 
the availability of quantities for development work 
For additional information on nylon and other 
Du Pont plastics write: 


E. 1. du Pent de Nemours & Co. (Inc.) 
Polychemicals Department, District Offices: 
350 Fifth Avenue, New York 1, New York 
7 South Deardorn Street, Chicago 3, Ill. 
845 East 60th Street, Los Angeles 1, California 





CORROSION RESISTANCE 


U’S’S Stainless Steels have 
demonstrated their resist- 
ance to many types of corro- 
sion. The storage tanks 
shown here, for example, 
hold highly-corrosive 55-60 
concentrations of nitric acid 
yet they are fabricated from 
Stainless sheets only one- 
tenth of an inch thick 


EASE OF CLEANING 


Because U-'S’S Stainless Stee! is so easy to clean and 
easy to keep clean, it is in a class by itself for milk 
handling equipment. Now its use is being extended to 
the farm, where Stainless cooling and holding tanks 
permit bulk milk to be picked up at the farm by Stain- 
less tank trucks 


STRENGTH Trailers of U-S:S Stainless Steel 
provide a graphic example of 
the savings in weight without 


WITH sacrifice of strength that this 


type of construction makes pos- 
sible. Owners of these trailers 
LIGHT say they carry 1,200 pounds 
more than ordinary trailers, 


WEIGHT with an added revenue of $% to 


$10 per average trip. 
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Steel 


gies yoo hs UU 


ieivenys — ELUEEOLE 


AU ay ; 
+! | : aa {j 
Re jy 2 2 eee 
@ No other group of metals combines so many 


sal . saiaiaaille mini ti ’ . . a “a The dense, durable surface of 
cost ~ utting benefits as you'll find in the family of LONG LIFE US'S Stainless Steel, combined 
Stainless Steels. Any one of these advantages will . with its superior resistance to 


usually offset the sometimes higher first cost of corrosion, heat and abrasion, makes it 
a good bet to outlast other materials 
under the most se ere service condi- 
then a bonus fur the user. tions. This Stainl. . Steel screen—used 
f F for sizing and dewatering wet coal—is shown here after han- 
You can obtain these money -saving advantages dling 805,000 tons of coal over a two-year period. Carbon steel 
of Stainless at their best in U-S’S Stainless Steel. screens were worn out after 150,000 tons. 


Stainless . . . the other desirable properties are 


Here you have perfected, service-tested steels, 
manufactured in the widest range of grades, forms, 
sizes and finishes. 

Defense requirements have restricted the supply 
of some grades of U-S’S Stainless Steel today. But 
our Stainless engineers will be glad to assist you in 
attempting to fit available steels to your particular 
design problems. Ask for their assistance. 


FREEDOM FROM CONTAMINATION 


Stainless Steei has no contaminating effect on mos: products 
that come in contact with it. This property is especially im- 
portant in equipment like these vats for soaking silk fibre 
Owners of the throwing mill where this equipment is installed 
say that the use of Stainless Steel has eliminated rejects due 
to rust contamination 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND COLUMBIA STEEL COMPANY, SAN FRANCISCO 


WATIONAL TUBE COMPANY, PITTSBURGH TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM UNITED STATES STEEL COMPANY, PITTSBURGH 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST ~ UNITED STATES STEEL EXPORT COMPANY, WEW YORK 


U-S°S STAINLESS STEEL 


SHEETS - STRIP + PLATES + BARS ~- BILLETS - PIPE + TUBES - WIRE + SPECIAL SECTIONS 








u NITEDOD S$ TATE § oo oe a 
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Less 


MOTOR CLEANING 


INSPECTION... OVERHAUL! 


H™: A MOTOR that actually blows 
itself clean! Dirt is carried away 
by cooling air blown over the ribbed cast 
iron frame and bearing housings of this 
new Allis-Chalmers tefc motor 
Dirt can’t build up to cause overheat- 
ing. Concealed air passages and pockets 
have been eliminated. Even oily dirt that 
sticks can simply be wiped or blown off. 
And this means savings! Maintenance 
costs are traditionally low on totally-en- 
But they're 
lower than ever before on the new Allis- 
Chalmers Type APZ tefc motor. 
Rigid Construction 
The frame is cast iron which has high 


close d, fan-cooled motors. 


resistance against corrosion and distor- 
tion. Bearings are pre-lubricated at the 
factory and should need no attention for 
years. Tapped holes with pipe plugs to 
permit regreasing and to provide grease 
relief are standard equipment. 


Get All The Facts 
The new Allis-Chalmers Type APZ total- 
ly-enclosed, fan-cooled motor is built in 
all NEMA standard frame sizes fron 
224* to 505. Also in explosion-proof 
type. Your A-C Authorized Distributor 
or District Office has complete informa- 
tion. Call today, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for Bul- 


letin 51B7225. A-3426 


Texrope and Vori-Pitch ore Allis-Cholmers trademarks. 


ALLIS-CHALMERS “° 


+ 


Propuc: 


Serviced... 


by Allis-Choimers Authorized Deolers, 
Certified Service Shops and Soles Offices 
throughout the country. 


CONTROL — Manvol, 
mognetic ond combine 
tion storters; push but- 
ton stotions and compo- 
nents for complete con- 
trol systems 


TEXROPE — Belts in 

oll sizes and sections, 
standord and Vari- «0 
Pitch sheaves, speed 
changers. 


r » PUMPS — Integral 
motor and coupled 
types from % in 
to 72 in. dischorge 


*Similar design non-ven- 
tilated motors Type APK, 
also available in frames 
203 to 224 inclusive, 


ENGINEERING 
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EXAMPLES OF ECONOMIES 


effected by combining different operations 
in a YODER Roll Forming Machine 


No. 12. Up to 80% seving in material cost by cold-roll 
forming, avoiding former heavy scrap loss 


Of all the methods available for cold-shaping flat rolled 
metal, the cold roll forming machine offers the highest 
production per man hour and the lowest conversion 
cost. It is often a good investment even when operated 
only a few days per month. 


Of still greater importance than conversion cost is often 
the saving of weight which may be effected by design- 
ing light, strong box, rubular and other special struc- 
turals to take the place of hor rolled angles, channels, 


tees, etc. Material savings up to 50% are frequently made. 


In press forming of hat shapes to make stator rings for 
jet engines, up to 80% of the metal has to be cut away 


and discarded in order to obtain one ring. By cold roll 
forming the profile from strip, cutting to length, bending 
into rings and joining ends by welding, this huge scrap 
loss is avoided. Here is another example of how a Yoder 
cold Roli Forming production line may save scarce and 
expensive stainless steel, aluminum, brass and other 
metals. In such cases, the material savings alone may 
be many times greater than the conversion cost, even 
for relatively sinall quantities 


Function, scope, and economics as well as mechanics of 
cold roll forming, are discussed in Yoder's 86-page 
illustrated book which will be sent on request. Recom- 
mendations and estimates for the asking. 


THE YODER COMPANY «© 5522 Walworth Avenue, Cleveland 2, Ohio, U. 5. A. 


Complete Production Lines 


* COLD-ROLL-FORMING and auxiliary machinery 
,* GANG SLITTING LINES for Coils and Sheets 


OOCTORER 








lite -Jinesta rter 


PAIRED FOR PRODUCTION 


Lite fine, motor 
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machine performance 
with this matched pair 


Motors and controls can make or break the per- 
formance of your machine tools. Why speculate? 
Life-Lines assure peak performance under all 
conditions. Take these, for example: 


Accidental blows to starters? Will false op- 
erations result? Not with the Life-Linestarter ®. Its 
inverted clapper-type design provides positive 
operation. 


Contact life? Life-Linestarter contacts last long- 
er, why? Because the exclusive “De-ion”® arc 
quickly divides, confines, and extinguishes the 


arc. Contacts, therefore never need filing. 


Bearing lubrication? Life-Line motors pre- 
lubricated, sealed-for-life bearings eliminate this 
problem. These bearings need no lub, ication, And 


because they are sealed, there's less chance for grit 
and dust to harm the bearings. 


Physical abuse? Falling objects, excessive vibra- 
tion, corrosive atmospheres—all take a heavy toll 
of weak motor frames. Thousands of installations 
have proved that Life-Line’s steel frame stands up 
to physical and chemical abuse better than con- 
ventional frames. Steel adds strength without 
additional weight. 

Consider the many other features of this motor 
and control production team—" paired for per- 


formance.” Your Westinghouse representative 
has the facts. Ask him for copies of “Life-Line 
Motor Book” B-3842 and “Tomorrow's Starter 
Today” B-4677. Or write Westinghouse Electric 
Corporation, P. G. Box 868, Pittsburgh 30. Pa. 

})-21638 








SS. NEE 


PROBLEM: 
ww to Get “Aluminum-to-Aluminum” Connections in 
> Termination of Aluminum Conductors 





GENERAL PLATE: 
Provided the Solution with the Composite 


Metal ALCUPLATE* 





COPPER 
ALUMINUM 








Aircraft manufacturers and power companies were troubled 
with the electrolytic action which took place when aluminum 
main line cables were joined to copper branch lines. To over- 
come this probiem it was necessary to have aluminum-to- 
aluminum or copper-to-copper co.nections. 


General Plate engineers solved the problem with Alcuplate 
(aluminum clad to copper) which gives like metal connec. 
tions, thus overcoming the corrosion objections. Alcuplateis 
widely used in the electrical field for clips, shims, bushings; 
terminals, etc. Enclosures for sealed devices can be spun of 
drawn from Alcuplate and the copper surface maks soft 
soldering easy. 

Alcuplate is available in sheet, strip or seamless tubing. 

No matter what your metal problem, it will pay you to con- 
suit with General Plate. Their vast experience in cladding 


precious to base metals or base to base metals can overcome 
your problems. . . often reduce costs. 


Have You a Composite Metal Probiem? 
General Plate can solve it for you 


General Plate Products include ... Precious metals clad to 
base metals, Base metals clad to base metals, Silver Solders, G E bd E 4 iA L | 3 § AT Y 
Composite contacts, buttons and rivets, Platinum fabrication Division of Metals & Controls Corporation 
and refining, Age-hardenable {720 Manganese Alloy. Write a 
for information. —»eg. U.S. Par. OF. 
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SUPER-7 A AND B 


BELTS 


Strong Cord structure 
impregnated with live 


rubber. 


SUPER-7 C, D, AND E BELTS 
Famous grommet construction. 
Nosplices where failurecanstart. 


s 
. 


SHOCK RESISTANT — Resilient cushion of rubber, ocis 
as shock absorber, protects cord from stresses. 


POWERFUL —Cords are of rayon, firmly twisted, occurate- 
ly placed, impregnated with rubber to minimize friction, 


Cool Running... ONG LIVED! 


UPER-7 V-belts give long, satisfac- 
tory service even under bad condi- 
tions of load, shock and grit. 

Tough, double-wrapped cover bias cut 
for elasticity and impregnated with rub- 
ber. Effectively seals out dust, grit, mois- 
ture; takes the wear; keeps the belt in 
shape; and protects cord structure 

But you get more than good belts 
when you standardize on Super-7 V- 
belts. You also get the benefit of the 
greatest V-belt experience in the world 
both in the field and factory. You are 
assured of exactly the right drive for 
longest life from the wide variety of 
types and sizes .v ailable. 


High Capacity Belts 


Where space is limited or other special 


conditions demand heavier duty, the 
high capacity belt can be furnished in A, 
B, C, D, and E sections . . . Extra strong 
cords, special rubber cushion and tough 
Neoprene cover give them 40% greater 
capacity than standard belts at propor- 
tionately higher price. 


V-Belt Drive Headquarters 
Your nearby Allis-Chalmers Authorized 
Dealer or Sales Office can serve all your 
V-belt needs, whether they be new or 
_ ement V-belts; standard and vari 
able speed sheaves; or speed changers. 

Get your copy of the revised 120 pag: 
Texrope Pre-Engineered Drive Manual 
from your A-C Dealer or Sales Office or 
write for Booklet 20B6956A. Allis- 
Chalmers, Milwaukee 1, Wisconsin. 

A-3291 


Texrope ond Super-7 ore Allis Chalmers trademarks. 


Sold... 
Applied... 
Serviced... 


by Allis-Cholmers Authorized Deolers, 
Certified Service Shops and Soles Offices 
throughout the country. 


MOTORS — V) to 
25,000 hp ond up 
All types 


magnetic ond combine- 
tien storters; push bet- 
ton stations ond compo- 
nents fo. complete con- 
tro! systems 


PUMTS — Integral 
moter ond coupled 
types from % la 
te 72 in. discharge 
and up 


ALLIS-CHALMERS ~” 
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1800 CLYBOURN AVE. 


@ CHICAGO 14, ILi. 





FOR PRODUCTS THAT RUN 

















' Heater Plugs 





Utensil Knobs and Handles 





USE BAKELITE HEAT-RESISTANT 


TRADE-MARK 


Many products and parts that op- 
erate at high temperatures are de- 
signed with heat-resistant BAKELITE 
Phenolic Plastics in mind. An exten- 
sive group of such materials meets 
recurrent temperatures ranging 
from 375 to 525 deg. F. In addition, 
these mineral-filled molding plastics 
asa class are the most dimensionally 
stable of all the phenolics, primarily 
because of their very low moisture 
absorption. 

One such material is BM-13335 
for intermittent service in the 500 
to 525 deg. F. range. Its specific 
gravity is from 1.55 to 1.61. It can 
be preformed on standard tabletting 
equipment. It is readily molded to 
an excellent finish. 


Another is BM-250 which offers 
greater resistance to mechanical 
shock. Its specific gravity is from 
1.86 to 1.94. It is also useful for over- 
coming such difficulties as cracking 
around molded-in metal inserts 
This material, however, cannot be 
tabletted and does not provide the 
ease of moldability of BM-13335. 

In between are other he *-resist- 
ant BAKELITE Phenolics developed 
to meet varying Government and 
industrial standards. 

Bakelite’s experienced engineer- 
ing staff can help you apply these 
time-tested materials effectively, 
rapidly, and at lowest cost. Write 
Department CF-10. 
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ignition Parts 


Thermostat Cases 


PHENOLICS! 


BAKELITE 


Phenolic 
PLASTICS 


TRADE @) MARK 


PAKELITE COMPANY 
A Division of 

Union Carbide ~nd Carbon Corporation 

30 East 42nd Street, New York 17, N. Y. 











WINCHARGER Corporation is extremely particular about the 
Gearing they use in REGINA Floor Polisher Motors, for they 
contribute substantially to the smooth, dependable performance 
and long life of these popular machines. G.S. is happy to assume 
the responsibility for making Gears that meet their exacting 
requirements. 


Supplying better Fractional Horsepower Gearing to our country’s 
most discerning users has been our specialty for more than 


FOR THE MOTORS THEY MAKE FOR $5 years! Production runs are manufactured quickly, economi- 


cally and with unequalled accuracy. Call us in at the drawing 


The board stage. Make use of the expert assistance our engineers 
can give. Let us help you with ideas, suggestions and cost 
estimates. Find out, now, just what we car: do. Write today! 
SEND FOR Free new 6-page 

folder illustrating and FRACTIONAL Ho 
al 


describing G.S. facilities, Small Gearing 2, 
end applicctions, together with handy 


ELECTRIC FLOOR POLISHER Sitti # = ome 


BAR Specialties, Inc. 





Spurs - Spirals - Helicals - Bevels’- Internals - Worm Gearing - Racks - Thread Grinding 


MEMBER OF 2635 WEST MEDILL AVENUE + CHICAGO 47, ILLINOIS 
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“We scrapped HABIT-ITIS* for “sample-size” packages of 
Vuepak . . . and sell pharmaceuticals better, faster, at low cost” 
~says R. E. Hodgkin, sales Vice-President, Ayerst, McKenna & 
Harrison, Ltd., New York. Packages above—fabricated by Plastic 
Artisans, Inc., White Plains, N. Y 

habit-thinking in design and materials engineering 


In sight, in mind...in plastics 


~ Matiufacturess.ig many another industry might profit- 
ably ponder the sales-sUccess_of pharmaceutical houses 
like Ayerst. Here, management has wiped clear the cob- 
webs of habit-thinking . . . has discarded oltt-time mate- 
rials for new yjsual packages of plastics. 


ages like these —made of Monsanto's Vuepak, cellu- 
lose acetate — make selling easier. Help customers “reach 
for your product” faster. Sparkling, crystal-clear Vuepak 
ight in weight, yet sturdy. 
Vuepa -pulling power is proved isits low 
cost per unit. z 


Vuepak is but one of the big Monsanto family of plastics 
suitable for fabricated or molded packaging. It'll pay you 
to investigate them. Just send for Monsanto's idea- 
booklet, “Package in Plastics.” Write to the MONSANTO 
CHEMICAL COMPANY, Plastics Division, Room 

Springfield 2, Mass Vurpak: Wee U8 Pat ont 





@eeeeeseeoeeeseesenseeeeeeeneeee 
MONSANTO CHEMICAL COMPANY, Plastics Division, 
Room , Springfield 2, Mass. 
- () Please send me the Monsanto booklet “Package in Plastics.” 
ONSANTO [) Please send me the booklet “Idea Generators.” 
; [} Please send me information on the big family of Monsanto plastics 
TICISRECESEME Name & Title 





@ Company 


Address 
SERVING INDUSTRY, = ———<>—— 


. WHICH SERVES MANKIND City, Zone, State 
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Whitney 
Chains © 


The 7'» ton “Hyster 150” gasoline-powered lift 
truck is a husky baby . . . handles loads quickly 
and efficiently. Its long 48” load arms pick up, 
stack, hold and place large and small loads 
easily — saves time and money in materials 
handling 

This kind of performance demands a chain 
drive that will stand up under severe operating 
conditions. That’s why Hyster Company 
selected Whitney Chains for the elevating unit, 
tn insure smooth positive operation and long 
service with minimum maintenance. 

Maybe lift trucks aren’t your problem. But if 
you have a power transmission design involv- 
ing long or short centers, reversal of direction, 
timing motions, fractional or hundreds of 
horsepower, it will pay you to find out what 


Help ‘Hyster’ 
Make @ ted 
fl Litt / 


precision built Whitney Chain Drives can do 
for you. We’ve been solving similar power 
transmission and conveying problems for over 
a half century. 

Can we help on yours? 

Consult your local Whitney Field Office or 
Distributor, or write direct to us for complete 
information and catalog. 


WHITNEY CHAIN COMPANY 


204 Hamilton Street, Hartford 7, Connecticut 
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@ If you can’t get all the steel wire you need, we 
may be able to help you do a satisfactory job. 
Here’s how: At one time or another, our skilled 
metallurgists have tackled just about every con- 
ceivable problem in steel wire fabrication. We 
often find manufacturers who specify a wire that 
is unsuitable for the job it has to do. In many of 
these cases we’ve been able to study the problem 
and come up with an answer that means improved 


fabricating techniques that lower production costs. 


Sometimes we can suggest a slight design change 





that will save a lot more wire than you ever 
thought possible. 


So take advantage of this free consultation serv- 
ice. It’s nothing new. We've always offered it. But 


today, you may need it more than ever before. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


TENNESSEE COAL. IRON & RAILROAD COMPANY, BIRMINGHAM 
SOUTHERN DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN MAN 





AMERFINE—High-quality fine wire. 
AMERSPRING—music stee! spring wire. 


AMERLOY—olloy heading wire 


AMERTEMP—heavy-duty oil-tempered wire. 
AMERHEAD—wvniform heading wire 
AMERSTITCH—extra-tough meta! stitching wire 


MANUFACTURERS WIRE 
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etc. 

ge is confined in the bellows 
and w : paws pay damper, 
etc. is to be operated in response to 
temperature changes. 


Fig. 3 Pressure Moter — Bellows assem- 
blies are often employed to convert 
Prosure effects into controlled move- 
where the pressese i copied Iaids 
where the pressure insi 
the Seliswn. 


MOVEMENT 
| 3 reo 


op. 35 Expension Chamber—This type 
.——. is employed to absorb 

expansion. With 
—- & heads. it would be used to 
serve as @ reservoir _& liquid or gas. 
<4 le: it for electrical 


(es 


fie. 7 | ation Trensmission—Twe bel- 
lies joined by a tube for 
- y- transmission of motion s 
power. Motive force a; > 
either thermostatic or mechanical. 





Fig. 9 Shaft Seal —Widely used for 
riger.tion compressors to Ppeees 
sround revolvi | ng 
Pressure >olds pees ° —} against 
shoulder o« 


rotates with shaft and seals S agolaet 
stationary plate. 


FULTON 


EXPOSED! 


@ It seems like magic—the ways 
that Sylphon and Bridgeport bel- 
lows assemblies help solve design 
problems involving control of 
temperatures or pressures. The dia- 
gtams pictured here are typical— 
show you “how it’s done.” 


And “doing it” is our specialty 
—has been for half a century. We've 
developed bellows assemblies that 
are used in practically every indus- 
try. They open and close valves, 
dampers, etc., absorb expansion, 
provide packless construction— 
have many more uses. 


Whatever your bellows assem- 
blies requirement may be, you can 
get expert help from us. You may 
have a problem similar to one we 
have solved for another customer. 
Or, you may need assistance in de- 
veloping an assembly for a specific 
application. Let's talk it over. 


Skilled craftsmen and complete 
production facilities assure bellows 
assemblies made exactly for you— 
that make important savings for 
you in time, trouble and money. 
Wide range of metals and sizes. 
Write for information. Ask for 
i ea-filled Catalog TP-1200. 


TEMPERATURE CONTROLS 


TUBE 
Fig.2 Thermesratic Motor — assem 
bly is vsed where it is desirable to 


outside the bellows and —pr-s 
prey De weed with or withous semete 





differs from Fis from Mis. 3 tec ay A pressure 
is aca eauias "the bellows and 


MOVEMENT 

Fig. 6 Expension Joint —Packless and 
leakless construction for expansioa 
joints used to absorb chavenal expan- 
sion of pipe lines carrying steam, water, 
etc. May be used to absorb vi 

provide flexible connection for 
other applications. 


| MOVEMENT 


nim BRIDGEPORT 
THERMOSTAT 


DIVISION 
Bridgeport 1, Conn. 


SYLPHON 


DIVISION 


Knoxville 4, Tenn. ®ELLOWs ASSEMBLIES + BELLOWS pevict® 
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fy The V-Belt Sheave 


which all industry likes best 


Here’s a 26-word description of 
the V-belt sheave that is used more 
than any other.* 

Two parts for easy handling— 
separately or together, Split hub and 
taper-mated rim make mounting easy. 
No realignment problem —clamped 
hub stays put while changing rims. 

That's Worthington’s QD—the 
original tapered cone-grip sheave 
that’s preferred by men who have 
to install or change sheaves. The 
QD is easy to get on, easy to get off, 
yet always tight on the shaft—tighter 


TRADE MARK Pot. No. 2249821 

Split hub is clamped to shaft. Heavier 
taper-bored rim slides easily over tapered 
hub—no keyway obstruction on cone sur- 
face. Positive press fit on shaft. Large, 
long pull-up bolts also used as jack screws 
to remove rim 


WORTHINGTON 


OD design is licensed to many 


=~ = 
a SI 
S/MIME 


THE GOOD RIGHT HAND OF INDUSTRY 


Gp: 


POWER TRANSMISSION: PUMPS 
sheeves. V-belts, varicble speed drives contrituge!. power, retary, steam 


AIR COMPRESSORS 
water-cooled. atr-ceeled 
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*In addition to being one of the largest-selling sheaves, the popular 4 
ther sheave manufacturers. For vour 
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than any other sheave on the market. 
Hubs for every bore—lower inven- 
tory cost 


For your machines, pick Wor- 
thington Multi-V-Drives with QD 
sheaves and Worthington-Goodyear 
EC Cord \ - belts. 


Worthington’s complete line also 
includes FHP drives—QD Junior 
(quick-detachable) V-pulleys and 
many other styles. 


Send coupon for Bulletin V-1400- 
B7F, addressing our Harrison office. 


wthington 


customer's 


protecnon. dimensions are standardized to permit interchanarahility 


Worthington Pump and Machinery 
Corporation 
Multi-V-Drive Sales Division 
Buffalo, New York 

Serd Bulletin V-1400-B7I 
Worthington Multi-V-Drives 


on 


Name 
4 ompany 


Address Zone 


State 


ee 





WIRE. TERMINATIONS 


AT THE LOWEST POSSIBLE 
LY 


Il innit 


SOLDERLESS | 
TERMINALS. 


y bev 
AMP Trade-Mark Reg. U. S. Pal. Off, 


Propuct Encineertnc — Ocrtoser, 195] 








. fime 


a 
ad 


Eliminate tedious or old 

fashioned wiring methods. AMP 

wire terminations are accomplished 

quicker, better, and surer in but a fraction 

of the time required to solder, wrap, or insulate 


a connection. One stroke of a tool is all that is needed! 


my ‘N Pann " “€ | saitives | b 


Lerten 


AMP terminals cre easier for workers to apply —tools 
are more convenient to use. Job time becomes 
productive time. Inspection is simpler. Special 

ratchet devices on tools prevent jaws 

from opening unless a complete 


crimp has been performed. 


~. material 


AMP PRE-INSULATED 

DIAMOND GRIP* TERMINAL 

(shown abové left) is already 
equipped with body insulation 

No tape, tubing, or separate insulation 
sleeving needed. No fluxes, soldering 


irons, tips, or heaters involved. 


ee eae 2s 3 
AIR “MARINE PRODUCTS IC. 
2100 Paxton Street, Harrisburg, 4, Pennsylvania 


ae J 


Rep ere 
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Another precision product has been added to the 
line of electric, electronic and metallurgical com- 
ponents produc ed by 


Mallory Ty pe — 


Mallory. Designated as 
Rheostats, these units are 
available in seven different sizes, from 50 to 500 


watts and in a wide range of resistance values. 


\ special feature of the Type “K” Rheostat is the 
assurance of long life and dependable service. A 
patented, hinged, spring contact arm provides 
smooth and easy operation, correct and constant 
pressure, amd easy accessibility for cleaning or 


inspection. This construction prevents high con- 


tact resistance and overheating which might other 
wise result from lifting the contact arm to examine 


or clean the block. 


Other important construction details include uni- 
form winding, permanent sealing with porcelain 
vitreous enamel, rigidity through the use of 
dimensionally-stable ceramic parts for insulation 


of all current-carrying sections 


Mallory Type “K” Rheostats are available with 


tapered windings and tandem construction, on 


special order. 


The Mallory Power Rheosta: is the same design formerly manufactured 


by the Rex Rheostat Company. Numerous variations of ti.e standard 


unit can be produced to meet your particular requirements. A techni- 


cal bulletin containing descriptive data is available on request. 


Television Tuners, Special Switches, Controls and Resistors 





SERVING INDUSTRY WITH 


Electromechanical Products 


Resistors Switches 


Tl Tuners 


} ibrators 


Electrochemical Products 
Capacitors Rectifiers 
Mercury Dry Batteries 

Metallurgical Products 


Contacts Special Metals P. R. 
Welding Materials % 


P.R. MALLORY & CO. Inc. 


MALLORY #& CO., Inc.; INDIANAPOLIS 6, INDIANA: 
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LINK-BELT Ball and Roller Bearings smooth the path of power 


TAWAY F SERIES 


BALL BEARING FLANGED 81 


By any 
standard . 


~ LINK-BELT builds a 
bearing block for every purpose 


To meet any industrial requirement, Link-Belt builds ball and 


roller bearings in a complete line of mounting designs. All are Li N K<@}BEl | 


made in a wide range of types and sizes all are precision built 
; Ball and Roller Bearings 
for top efficiency and dependability. A Link-Belt bearing specialist e 


" . * . . ioe t LINK -BELT COMPANY: Indianapolis 6, Chicago 9, 
will show you how the right bearing can be applied to match your Pioileddichie 40, Adieam, Monsen 1, Bicncsnotis 3, 

; . , " , San Francisco 24, Los Angeies 33, Seattle 4, Toronto 
exact needs. Or you can get engineering information from Data = fetes Ghat Etta Gites theme Guach 
Book 2550. Stores and Distributors in principal! cities 2407 
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Mayari R angles ae dsed for main members in the 150-ft boom of 
this retractable gantry crane, capable of handling 17,100 Ibs at a 
40-ft radius. The boom can also be fitted with a 30-ft jib extension. 


Boom made of MAYARI R 
30 ft longer and 2000 Ibs lighter 


Problem: In redesigning the boom on their model 
K-580 retractable gantry crane, the Link-Belt 
Speeder Corporation had two objectives in mind: 
(1) The boom had to be increased from 120 ft to 
150 ft in length. (2) The deadweight of the new 
boom had to be reduced by 2000 lbs, in spite of 
its greater length 


Solution: After they studied the mechanical prop- 
erties of various grades of steel the engineers 
concluded that Bethlehem’s Mayari R would do 
the job at low cost. The main longitudinal mem- 
bers were made of Mayari R angles of thinner 
gage than ordinarily used with structural-grade 
carbon steel. This reduced the deadweight and at 
the same time provided the extra strength needed 
for the longer structure. Because of the reduction 
in weight made possible with Mayari R, the crane 


has a lifting capacity 1000 lbs greater than with the 
previous booms. 


If you are building construction equipment of any type, 
it will pay you to look into the advantages of low-alloy, 
high-strength Mayari R. It goes farther than ordinary 
steel, and it allows worthwhile improvements in 
design. Write for a copy of Mayari R catalog 259. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 


D 


Stee! Corporation. Export Distributor: Bethlehem Stee! Export Corporation 


MayariR nals 20pm. skngn..longar Calling 
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SAFTIFILTER *, all-plastic blood and plasma infusion 


sei made by Cutter Laboratories, 


VLAD E 


mate 


195) 


” 
\ 


Styron (Dow polystyrene) here 
serves dramatically in the hospital 
field. A deep draw over a precisely 
dimensioned core dictated Styron 


for blood 


plasma infusion set. Styron has the 


the barrel of this and 


moldability and dimensional sta- 


bility so necessary to fabricate pre- 
cision components. Uniform quality 
and maintenance of precise dimen- 
service assured by 


sions in were 


annealing the barrel made of Styron. 


In the manufacture of this essential 
produc t. and many others, the range 
of Styron’s properties offers engi- 
neers and de signers the advantages 


of more design freedom, quality 


Berkeley, Calif. 


product appearance and reduction 
in assembly steps and production 
all of significance to manu- 


costs— 


facturing industries. 


Dow offers 1 complete line of quality- 
controlled polystyrene plastics 
under the trade-mark name Styron 


De ww’s Plastics 


fully equipped to advise you on the 


Technical Service is 


applicability of Styron to your manu- 


facturing operations. Write today. 


THE DOW CHEMICAL COMPANY 
Dept. PL-82 
MIDLAND, MICHIGAN 


New York « Boston « Philadelphia + Washington 
Atlanta « Cleveland « Detroit « Chicago + St. Louis 

uston « San Francisco « Los Angeles « Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 


Plastics Division 


*7rade mark property of Cutter Laboratersa 


The Styron label ts 
the hallmark of quality 
in plastics goods. 


iais serv 


industries 





RIVET 
PUNCH 
=~ = FORM 
(Gp \ygfa! BEND...Investigate 


bem err: 


HY-POWER’ Hydraulics 


What is “Hy-Power”? 5,. «nearc” of 


the “Hy-Power” hydraulic system is the unique “Hy- 
Power” Generator—a combination of motor, pump, oil 
reservoir, control valves and high pressure intensifier 
assembled as a compact, self-contained unit—an exclu- 
sive, highly useful Hannifin development. 


What will it do for you? This “Hy-Power” Generator, 
operating Hannifin work tools with instanily reversible 
push-button control, gives you “Hy-Power” Hydraulics; 
enables you to rivet... punch... form or bend with 
forces up to 100 tons (more with multiple cylinders). 
Everywhere, engineers are turning to this modern 
hydraulic power source for cost-reducing production. 

No doubt you can profit through Hannifin’s wide 
experience with “Hy-Power” Hydraulics and practical 
recommendations for its use in your plant! Hannifin 


Corperation, 1125 S. Kilbourn Ave., Chicage 24, III. 


DESIGN ENGINEERS AND TOOLING SPECIALISTS...PUT THIS 
FINGER-TIP CONTROLLED WORK CYCLE TO WORK FOR YOU! 














A. FAST APPROACH—Pressing button 8. WORK STROKE—Hydraulic pressure is C. AUTOMATIC RETURN—At peak hydrau. 
(finger-tip control) moves ram up to work automatically intensified, and the riveting, lic pressure (adjustable), the ram reverses 
at fast speed, using primary hydraulic pres- punching, forming, bending is completed automatically; returns to starting position 


sure. Ram returns instantly to starting posi- 
do ALL you CAN do...with 


tion any time button is released. 


Als Cylinders * Hydraulic Cylinders + Hydraulic Presses + Pneumatic Presses + “Hy-Power” Units + Air Control Valves 
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SILICONE RUBBER WASHERS 
...new safety for 
hot-water relief valves 


G-E silicone rubber washers are now widely used in relief 
valves for home hot-water tanks and hot-water heating 
systems. Unusual properties of this remarkable new mate- 
rial that make it ideal for valve seats are: non-adherence to 
metal, low-compression set, low-water absorption and high- 
heat resistance. 

The many applications for G-E silicone rubber parts 
throughout industry include use as fire-wall seals in jet 
engines . . . hermetic (and chemical-resistant) seals in 
capacitors . . . in waterproof ignition systems for military 
vehicles. 

Your design might suggest an unusual application for 
G-E silicone rubber: parts, or a use already established. 
Investigate the many advantages of low-cost, G-E-fabri- 
cated silicone rubber parts. 


You cin pul yowe congpedlence Hn 
GENERAL 
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UNUSUAL PROPERTIES OF 
G-E SILICONE RUBBER 


Heat-withstands continuous exposure 
to 450 F —500 F for short periods. 


Cold—flexible at —85 F. 


Elect —excellent insulator; high 
dielectric strength. 


Che al-resists moisture, oxidation, 
ozone, sun, fungus, oils, chemicals. 


Re —low-compression set—even 
after exposure to high heat. 

N —doesn't become tacky 
when heated. Won't stick to metal. 
Bonding—can be bonded to almost 
anything with G-E silicone adhesive. 


TAKE ADVANTAGE OF G.FE 
LOW-COST FABRICATING SERVICE 


Why not check G.E.'s low-cost service for custom-designing 
and mass-producing silicone rubber parts? Pioneer of sili- 
cones, General Electric offers a large staff of silicone rubber 
specialists to work out your parts problems. Specially de- 
veloped G-E automatic equipment for making parts to 
precision accuracy helps General Electric keep cost to 
you at a minimum. INQUIRE: SECTION F-5, PLASTICS 
DEPARTMENT, GENERAL ELECTRIC COMPANY, 
PITTSFIELD, MASSACHUSETTS. 


ELECTRIC 








STS Ate cox ar SHIMS 


“laminated shims cut our assembly time 10-20%” 
—pump menutacturer 


“reduced our gear mesh and end play problem” 
aircraft manufacturer 


“gave us .002” accuracy with .063” tolerance” 
— machine tool manufacturer 


“shims are cutting our machine shop expense” 
—diesel manufacturer 


SHIMS ARE GOOD ENGINEERING. They cut costs withevt sacrificing 
the quality of your product. Surely, this is the acid test of a 
machinery component. And here is how shims achieve the results: 


R° DUCED MACHINING COSTS: With the use of shims as spacers in appropriate situa- 


tions, your machinery :olerances can be more flexible. Accurate shimming can achieve 
the final adjustment required. No standby lathe is required during assembly operations. 


REDUCED ASSEMBLY TIME: Final fitting can be achieved right at the job. Parts do not 
need to be assembled, then disassembled and removed for further machining, grinding 
or filing of a few thousandths. Shims will make the adjustment immediately and easily. 


REDUCED LABOR COST: Obviously, reduction of machining or assembly time reflects in 


lowered costs. But in addition, assembly with shims is a less skilled operation than 
assembly involving intermittent machining operations. No new skill is needed. 


AN ADDED SERVICE FEATURE: The use of shims, particularly our own LAMINUM 


shims, gives you an added service feature. When parts are worn by use, the simple 
removal of a shim lamination can restore clearance to original requirements. Here is 
an exclusive feature for take-up of wear during the entire life of the machine. 
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LAMINUM® SHIMS—simply peel for adjustment 


Laminated shims actually peel off in .002 or .003 inch 
layers, providing a simple, but very accurate adjust- 
ment in spacing. The laminations peel easily with a 
penknife, yet the shims are in a solid unit, bonded over 
their entire surfaces. There's no counting, stacking or 
miking, as with loose leaf, separate shims. Gauge is 
always known. No grit can lodge between layers. 
The LaminuM shim is actually less compressible than 


solid metal. 


Meviingbone gear mesh and thrust 
bearing adjustments Ratary 


lLemineted shims ore stomped from bross or stee! LAMINUM, the 
peels.’ They're mode up of layers of .002 or 


lically bonded together over their entire surfaces. 























SPOT-SOLDERED SH!IMS 


Shim packs can also be provided, made up 
of any prescribed namber of laminations 
with edges tack-soldered (brass only). This 
method of grouping laminations has some 
disadvantages, but meets with occasional 
acceptance by some designers and produc- 
tion men for special applications 


LOOSE LEAF SHIMS 


Loose leaf shims, of course, require count- 
ing and stacking but have the occasionally 
mmportant advantage of allowing a variety 
of shim thicknesses. No significant economy 
is effected because, unlike the LaminuM 
shim pack each leaf is mamped as a sepa- 
fate unit 


SPECIAL SHIMS FOR SPECIAL PROBLEMS 


For special applications, we have devised other patented methods of joining laminations 
together for use in packs, particularly when the purchaser has been interested in the split 
second use required for high speed production 


We have made untold millions of shims 
in our 38 years devoted to this work. 
This experience might well provide an 
easy solution to your shim engineering 
problem. 

The solving of your very knottiest 
shim problem is work that we solicit 


Propuct Enciveerinc — Octosgr, 195] 


most eagerly, without obligation to you. 
Such assignments best further our own 
knowledge of shim engineering for our 
mutual benefit. And, inasmuch as we 
manufacture all types of shims, we feel 
well qualified to recommend imbar- 
tially to you. 


SHIM STOCK packaged for instant use without fumblin- or waste. 
Available from your Industrial Distributor, only. 


“mete! thet 
003 inch bross or steel, metel- 








How Mucu Does A Bau Bearinc Cost? 








Ball bearing performance in your product can be 








obtained at a lot less cost than you think—if you 





select the right kind of ball bearing for the right 











application. In many uses, “Commercial” ball 








bearings are often less expensive than bushings 
or plain sleeve bearings. In others, “Commercial” 
ball bearings will satisfactorily meet design spe- 
cifications at a cost one-fourth to one-sixth of pre- 


cision ball bearings. “Commercial” ball bearings 


Cost Index, 


are “naturals” for appliances, business machinery, 





conveyors, farm and marine equipment, mining 


equipment, textile machinery and a host of other 














engineered products. * 20 
Ball Beanng 0.0, in. 


Remember these facts when you specify ball bearings: 


@ Schatz “Commercial” bearings come in twenty-two bearings will not carry radial load, but radial bearings 
basic types. Metric sizes are available in a number of will carry thrust loads up to 50% of the bearing rating. 


these types. . — = p00 : . 
vee Schatz “Commercial” bearings have—unless otherwise 


os —_ ; specified — carburized, hardened and tempered, high- 
@ “Commercial” bearings come ground or unground. 
wer ' grade steel races. High-quality balls are used. 
Grinding inner and outer races increases radial load- 

carrying capacity about 2.17 times, adds smoothness, Schatz “Commercial” bearings can be obtained with 
allows increased shaft speeds. many modifications and accessories: single or double 
rows of balls; labyrinth or felt seals; flanged or plain 


@ Schatz “Commercial” ball bearings are suitable for outside diameters; hardened or unhardened tread; Ale- 





radial loads, thrust loads, or combined loadings. Thrust mite fittings; extended inner races; hexagonal bores. 


IF YOU HAVE A FRICTION PROBLEM, 
LET SCHATZ ENGINEERS DESIGN IT AWAY 





~ Scnatz 


“=> + de 
loading conditions, and graphs for estimating tearing 4 0 m m e T 'y 1 a] 
life, are included in ‘Construction and Characteristics 7 c 


of Low-Cost Ball Bearings."’ This technica! booklet also 


Giscusses modifications that can be made for special ) 
design, assembly and operating conditions. Catalog No 


OTHER TABLES showing correct size and 
type ‘‘Commercial"’ Ball Bearings ‘cr various speed and 


11 gives data on the complete Schatz “Commercial” 
line. Write for your copies today 


THE SCHATZ MANUFACTURING COMPANY + 6758 FAIRVIEW AVENUE, FOUGHKEEPSIE, WN. Y. 
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also make BETTER TOOLS...BETTER TRACTORS...BETTER EQUIPMENT 


The horseless carriage fostered new concepts 


of engineering progress, new standards of 


mass production. As the automotive industry 


has grown in abilities and accomplishment, 


so have its prime suppliers—like Federal 


Bearings. 
Federal, a 


13-year veteran of 


production, has always been an important 


precision 


supplier to the automotive field. In addition, 
Federal skills in research, engineering, and 
manufacture are being used today to check 
friction in tractors and farm equipment, con- 
struction machinery, machine tools and in- 


dustrial mechinery of all types. Here, as in 


Bederal 


BALL BEARINGS 


ONE OF AMERICA’S LEADING 
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the automotive field, performance is para- 
mount, and strict engineering standards must 
be met. 

The quiet of a Federal ball bearing at 
work is silent testimony to Federal’s skills. 
These skills represent the efficient combina- 
tion of IMAGINATIVE RESEARCH - 
ENGINEERING ALERT 
CONTROI 


ADVANCED 
MANUFACTURING 
RIGID QUALITY * SUPER-PRECISE 


TESTING. 


THE FEDERAL BEARINGS CO., 
POUGHKEEPSIE 


INC 
yYor« 


Chlakor of Gene Lal? Boawige 


NEW 


BALL BEARING 


—- 
Quality 
since 1908 


MANUFACTURERS 
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Model €-W Dynamatic Water- 
Cooled Coupling driving a 
calender in a large rubber 
manvfacturing plant. Power is 
transmitted from AC motor, 
100 H.P., 1200 RPM. 


WATER-COOLED 
[ POWER COUPLINGS 


DYNAMATIC 


<< EDDY- —aep0Y- CURRENT mx. 


T 


Provide Adjustable Speed Drive Direct from AC 


The Dynamatic Coupling transmits rotation from a driving to a driven 
member without mechanical contact—with stepless adjustable control and 
with almost instantaneous response. It is a simple and effective method of 
providing adjustable speed from a constant speed source (or vice versa) with 
full-torque starts. The addition of an eddy-current brake will provide 
smooth controlled deceleration. 


Effective water-in-the-gap cooling makes possible large capacity in small 
space, and the construction provides complete protection of the interior of 
the coupling against atmospheric impurities. 


A standard range of sizes of Dynamatic Water-C ooled Couplings is 
available for transmitting torques of 50 pounds feet up to approximately 
5,000 pounds feet. Many other sizes up to and including single units for 
handling 200,000 pounds feet of torque are in service and units of larger 
capacity can be built to order. 


Write for Illustrated Bulletin WC-1. 


a ——— 


YNA DYNAMATI|, CORPORATION - ‘ixcit 
Subsidiary of EATON MANUFACTURING COMPANY, cievetand, Ohio 


Dynamometers Oil Well Draw-Works Brakes ° Adjustable-Speed Couplings Eddy-Current Brakes 
Ajusto-Spedes Shovel Clutches ° Press Drives ° Lift Truck Clutches Electronic Controls 
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‘“‘We have three shifts in operation,’ says Ji 
monk Vice-President in Charg iM ifact 
\ it ( ) af | , { j ' 

/ } | i} past 

Pri-Clad mot 1 id. W 


BELL AIRCRAFT CORPORATION: 


G-E Tri-Clad Motors drive tl 
im producing heh pler 


ire instrumental 
I Ket motors 


“We've been depending on Tri-Clad* Motors for Ten Years...”’ 


This Tri-Clad driven radial drill tak: 
rge dies for the entire Bell plant. Big d 


FASTEST BOMBER IN THE W 


ORLD! Jet 


ir B47 a 


wy ' 


GENERAL && 


ELECTRIC 








TR/ CLAD MOTORS 


Help keep Bell Aircraft production up! 


Greasing isn't necessary on a Tri-Clad motor 


she 


nozzle, 


ind Die 


lost ma 


Marvin Limburg (left), Foreman of Bell's Poo! 
omments I don’t believe we 
f Tri-Clad motors. And 


Shop, « ve ever 


reakdown 


in normal set 


mw that you ¢ 


iring to kn 


consuming disassemb! 


atta 


but its 
it time 
h tl 


Ww easy it Is: remove relief plug, 


s finished 


ws h 


squirt 


This huge punch press 


ser (right). assistant pun 





**it's the easiest motor we have to maintain”’ « 
\l lers s C) f Bell 


s mot 


le and n 


n 


TIMELY READING—W ith eve ! motor needed on the line 


How to Maintain Motors 
GET-1202. Sect. 752-10 


y | wont py f the G-E 


It's free ask for bullet 





wie\ Ze 
at\@\ wp 


NEW! A Helpful Training Course on Motors! 
Everyone concerned with technical training problems will 
want this new G-E Motor Selection and Application Course 
Consists of 9 short, easily understood lessons. Complete kit 
slide films, review booklets and instructor's manual 
$100.00. Call or write your nearest G-E sales office 


Fundamentals 
\ j of Motors 


5. Single-phase 
Motors 


Types of Motors 6. D-C Motors 


> 
Fundamentals 
ef Selection 


7. Synchronous 
Motors 


7 


A-C Induction 
Motors 


8. Adjustable. 
speed Drives 


9. Gear Motors 


—e 























es—100 years is a long time to be in business— 

particularly in the past century when America has 
seen so many changes . . . boom periods and depressions, the de- 
velopment of push button production, jet planes and skyscrapers. 
It’s no accident that STANDARD VARNISH WORKS and TOCH 
BROTHERS, Inc. survived and expanded during this trying but 
glorious century. They relied on the consistently high performance 
of their products to keep their names in the front ranks. Through 
research and exhaustive laboratory and field testing they developed 
new product finishes for industry, new techniques and chemicals 
for the protection of masonry structures, and pioneered in the 
home decorating field. They are justly proud of their hundred year 
record, and today, with this long successful history behind them, 
and products that have gained nation-wide recognition, they are 
uniting under the banner of STANDARD-TOCH CHEMICALS, Inc., 
beginning a new period of expansion cnd inventiveness that 
promises to be even more illustrious than the past. 


STANDARD-TOCH CHEMICALS, Zc. 


NEW YORK LINDEN, N. J. CHICAGO 
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ONLY A 


Fleyible Leakproof - 


AY COULD SOLVE 


—_— 


the cas 
vacuum 


va 


riable capacitor 





Air conditioning systems 
) Aircroft 
Carburetor altimeter contr 
1) Engine thermostots 
() Gasoline volves 
DO High pressure steam devices 
C) Heating equipment 
C) instrumer*: 
} Remote or direct control of tempera n 
ture and presse 
C1 Compensoting reguictors 


g Mtn 


a 


When Jennings Radio Manu 
facturing Company first consid- 
ered making vacuum variable 
capacitors, one of the big difficul- 
ties was finding a suitable seal 
Ordinary sealing methods would 
not permit moving the adjustable 
plate while maintaining the 
vacuum 

What Jennings needed was a 
seal that would be both LEAK- 
PROOF and FLEXIBLE. 

The solution was Clifford 
Hydron Bellows. Their leakpreof 
quality forms a perfect seal for tise 
vacuum yet their flexibility per- 
mits full movement of the variable 
plate! What's more, they remain 
vacuum tight after going throug 
silver solder brazing in two areas 

..and they easily withstand the 
480°C bake-out after brazing 

The use of these bellows has 
helped make possible the first 
practical vacuum variable capaci- 


tor. Jennings now offers capacitors 
for high power, high voltage work 
that permit quick, precise fre- 
quency shifting of even the largest 
transmitters. 

Clifford Bellows have many 
applications in any of these cate 
gories. (1) actuating switches or 
valves for accurate control of tem- 
peratures or pressures; (2) sealing 
rotary shafts or packless valves 
against liquid or gas leakage; 
(3) providing a flexible joint for 
instruments combining rotary 
motion and hermetic seal; (4) 
transmitting motion hydrauli- 
cally to remote points. 

See how you can put LEAK- 
PROOF, FLEXIBLE, metallic 
bellows to work for you. . . send 
coupon below today. 

P.S. ©lifford engineers will 
gladly make a confidential analy- 
sis of your sketches and specifica- 
tions without cost or obligation 
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CLIFFORD MANUFACTURING COMPANY, 122 Grove Street, Waltham 54, Massachusetts 


Soles offices in New York 17, Detroit, Chicago |, Los Angeles 


Bellows". 


Division of Standard - Thomson Corporation 


1 am interested in the applications checked. 


FREE! Please send me my copy of the bulletin “What to Consider When Selecting a Metallic 
- 


ceeacuatas 


' 


Electric of gas ranges 


Aw compressors 


Process controls 
Refrigerating systems — commercial 


Kilns & ovens — industrial 


Other applications 


Oxygen flow indicotors 
Oxygen regulators 


Name 


Firm 


Shoft seal ossemblie- 
Fuel pumps 

) Fivid couplings 

0) Supercherar controls 


Refrigerator controls 


domestic Torque converters 


Propuct ENGINEERING 








RIVNUTS solve refrigerator fastening 
problem, cut assembly costs 


EFRIGERATOR designers had a puzzler on cheir 
hands in finding a way to fasten leveling feet 


y 
S to the cabinet. The metal was too thin to tap, an 
SSSSShas SS“Aspww/ welding would warp it. Besides, the threads would 

be ruined in the enameling process 


A’. these problems were solved by a B. F. Goodrich 





y) Rivnut—the only one-piece blind rivet with threads’ 
‘ f Working from one side of the cabinet, one man installs 
y) the Rivnut in a few seconds. The easy-to-use power 
0S y heading tool forms a bulge in the Rivnut shank —a 
“second head” that tightly grips the material. At least 
six threads remain clean to take the leveling-foot screv 
Installation is made after enameling without mar ing 

the finish. 
Besides these advantages, the quick, simple instal 
lation of Rivnuts saves time, cuts assembly costs. For 
help on your fastening problem, write The B. F 
Goodrich Company, Dept. PE-101, Akron, Ohio 
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toughest 
fastening 


= 
» 
; 
| 
2 
= 
= 
= 
€ 


Special Rivnuts with splined Firm grip of upset Rivnut on Even in thin materials, Rivnuts 


problem ? shafts or key (above) supply material, plus special closed provide at least 6 threads for 


needed torque resistance. end, gives tight seal attachment 





ATTACHMENT? ? LOAD” 


RIVNUTS 
lick 
them all! 


1) AA TOTP MEE 





Fasten with Rivnuts—fasten to Rivnuts can be installed after Typical Rivnut thread strength 
Rivnuts. Makes possible multi paint or porcelain finish is 6-32—964 Ibs.; 8-32— 1096 Ibs 
ple fastening. applied 10-32-1326 Ibs 











(AMA) HOIST. 01 ON A ADEA APD NG 10 NNN Linn enn 171 MEE MRR, my 





*Figures given for aluminum. loads for brass and steel Rivuuts about double 


B.E Goodrich - pr - ‘a 


DEMONSTRATOR 
| Shows with motion how Rivnuts 
work. Explains construction, 
gives proved applicazions. 


Write to The B. F. Goodrich 
The only one- 7ece Company, Department FE-101, 


: —_— ., Akron, Ohio. 
blind rivet with threads 
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We ma 


KNOCK 
YOUR HAT 
OFF 


with our Quote on 
SAVINGS AND DELIVERY 


Sound like exaggeration? Not when you 

know that the electronic tube industry 

looks to The Bead Chain Mfg. Co. for its 

millions of radio tube pins. Or, that the 

economy-minded builders of electrical apparatus 

turn to us for the contact pins, terminals, jacks and 
sleeves required in tremendous quantities. 

For pin-like parts, and variations of bushings 

needed for mechanical purposes, as well, we are 

the money-saving supplier to scores of famous 


makers of products like toys, business machines, 
appliances, ventilators. 

You save... if we can make it! We can almost say 
with certainty that if we can make that part (up to 
4" dia. and to 1/2" length) you use 

in large quantities, we can show 

you a big saving. And, assure on- 

time deliveries to meet your defense 

work schedules! We have something 

unique back of that claim... 
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Nobody has What We Have! To be able to produce 
our famous Bead Chain to sell for pennies per yard, 
we had to develop our own equipment and method 
...our Multi-Swage Method. 


Instead of turning and drilling parts from solid rod, 
or stamping and forming them, our Multi-Swage 
Method automatically swages them from flat stock 
into precision tubular forms, with tight seams. By 
increasing the production rate many times and elimi- 
nating scrap, this saves a large part of the cost by 
other methods. 

What We Can Make. Parts may be beaded, grooved, 
shouldered, and of most any metal. Generally, 
should not exceed 14" dia. o. ‘42” length. Catalog 


OO 
® 


BEAD CHAIN®—Kinkless 
Chain of a Thousand Uses 


Used in countless ways to add con- 
venience, and sales features to 
products .. . at negligible cost. 
Always the finest pull chain and 
parts retainer. Bead Chain offers 
widest choice of bead sizes and 
shapes, metals, colors, attachments 
and fittings, and experienced appli- 


Novelties 


4 


IIB Nes 


Leather Trim 








shows many Standard Items available in small 
quantity. Special Designs must usually be ordered 
in lots of a half-million or more, unless they are 
frequently reordered. 


Get Cost Comparison. Send blueprint or sample 
and quantity requirements. Our engineers will re- 
turn an eye-opener on economy. 


Let BEAD CHAIN make it 


by the 


MULTI-SWAGE 
METHOD 


| want this 
Catalog — Data Folder 
The Bead Chain Manufacturing Co. 


92 Mountain Grove St., 
Bridgeport, Conn. 


Name, title 


Company 


Retainer Pull Chain 


cation aid 
i f | } low Cost 
y —. & Sprocket Drive 


DODD DDO DODD DDDODODOODOOO)O)OR 


Address 


\ 
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Tractors 


Combines 


Corn Pickers 


Cotton Pickers 
Lime Spreaders 
Orchard Sprayers 


> 


NATIONAL- 
STANDARD | 
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Laboratory tests show 


20 YEARS SERVICE-PLUS 


A LEADING gasoline-pump mak -r wanted a Wherever you use rubber in the products you 


special flat belt to withstand severe service design and manufacture—hose, belting, molded 





on his new reel-type pump —turned to the items or any other form—it will pay you to turn 
G.T.M.—Goodyear Technical Man—for recom- __ to the G.T.M. for help to be sure of the longest, 
mendations. The Goodyear Steel Cable Flat lower-cost service. Write him c/o Goodyear, 
Belt he recommended is still in excellent condi- Akron 16, Ohio. 

tion after 400,000 cycles on a laboratory tester 

— more flexing than 20 years’ service in the 

field will require! 


GOODYEAR INDUSTRIAL RUBBER PRODUCTS 


@p)-Specified SPECIAL FLAT BELT for , 


GASOLINE PUMP REEL POWER 


Tors $aue 


$000 


ealcees 


ose 








FOR HOSE, FLAT BELTS, V-BELTS, MOLDED GOODS, PACKING, 
TANK LINING, RUBBER-COVERED ROLLS built to the world’s 
highest standard of quality, phone your nearest Goodyear 
Industrial Rubber Products Distributor or write the 


> ‘ “8 We think you'll like 
G.T.M., Goodyear, Akron 16, Ohio. “THE GREATEST STORY EVER TOLD” 
Every Sunday - ABC Network 


GOO EAR 


THE GREATEST IN RUBBER 
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Wr take it for 


We don't know the reason, but somehow chains seem 
to be taken for granted. If a chain for driving, timing or 
conveying has operated reasonably efficiently, that 
same chain is specified year after year. Yet, case after 
case shews that important savings can be made if 
these important functions are viewed with an eye for 
cost reduction and improved perfor e. Fore pl 





@ A manufacturer had been using a standard roller chain for years on his machine. A 
Rex Field Sales Engineer showed him that he could use a Baldwin-Rex Double Pitch 


Roller Chain and get the same operating efficiency at 


a substantial reduction in cost because speeds did not require standard roller chain. 


@ Another manufacturer had been using conventional flat top chain to carry cans 


through his machine. It was necessary to pay a premium for special bevel top plates to 


avoid tipping of cans. By switching to Rex TableTop® 

even smoother tip-free operation at far lower cost. 

® A business machine manufacturer, faced with the need for more accurate timing, 
consulted his Rex Field Sales Engineer and switched from leather belts to the smallest 
ie! 


~ 


roller chain — !4-inch pitch Baldwin-Rex No. 25 
accomplished his objectives. 

@ In carrying material through a scalder, a manufacturer had been using conventional 
steel chain. By switching to Rex Cast Pintle Chain, 


he not only cut his costs but the chain lasted far longer. 
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granted? 


@ In another instance, a Rex Field Sales Engineer persuaded a manufacturer to switch 
from the pin-and-cotter roller chain he was using to a Baldwin-Rex Riveted Roller 
Chain. The change not only resulted in an initial cost 
eo 

saving but in longer life since the rivets have greater holding power. 

@ To a manufacturer of construction machinery, who had been using cast manganese 
steel chains, a Rex Field Sales Engineer recommended the use of Rex Steel Chabelco 
Chains. Since these chains are designed for efficient 


operation under dusty, dirty conditions, longer service life for both chains and sprockets 


alin Belt COMPANY 


OF MILWAUKEE 


at lower overall costs resulted. 


Because Rex Field Sales Engineers have all the re- 
sources of a complete chain line at their command, 
they can recommend without prejudice the exact type 
or size of chain that will deliver the most efficient per- in\ \ 

formance at the lowest cost to you and your customers. ® BALDWIN- REX 
You'll find it will pay you to consult with him regarding « 
your chain application problems. Call or write your 
Field Sales Office, or mail the coupon. 


. 


REX CHAIN & TRANSMISSION DIVISION 
Milwaukee 4, Wisconsin 


CHAIN BELT DISTRICT SALES OFFICES -arwe-¢~-7- t-te 
Atlante Delies Les Angeles Pittsburgh 
Birminghom Denver Levisvilte Pertiand 
Besten Detroit Midland St. Levis 
Buttele Houston Milwaukee Sen Francisco 
Chicege Indianapoli mi poli Seattle 
Cincinnati Jacksonville © New York Springfield 
Cleveland Kenses City Philede'phie Tulse 





Chain Belt Company 51-106 
1718 W. Bruce St.. Milwaukee 4, Wis 

Gentlemen: 

I am particularly interested in 





Please send descriptive literature 


REX STOCK-CARRYING WAREHOUSES 


Atlente Milwevkee Seattie 
Delles Portland Springtield 
les Angeles Sen F ’ w 


DISTRISUTORS THROUGHOUT THE WORLD 


Name.. 


Company..... 
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N-B-M Meadville 
plant that's worth seeing! 
Visits from Blast Furnace Su 
perintendents and other Stee! 
Mill Officials are welcome 
When con you moke an in 
spection trip? 


why did this slipper 
ELIMINATE 2 OUT OF 3 REPLACEMENTS? 


How an alloy developed by N-B-M Research Resulf? slippers cast from this N-B-M 


Alloy averaged 9 months of service instead 


resulted in 1 slipper with the service life of 3 s6S... clined & ext ofS ccclanenettet 


: — a Performance was so far superior that this 
One of the toughest applications you'll find : 
steel company now standardizes on N-B- A 
for testing the mettle of a bronze alley is es M . . " 

ippers throughout the mi 
Blooming Mill Slippers ... they take the shock, ¥P ° 


stresses and frictional wear of the mill driving We're proud of examples like this . . . be- 


universals. As an example of the tough service cause they show how effectively our facilities 


involved, aluminum bronze slippers formerly for Research and Engineering—combined with 


used in a large Eastern steel company’s bloom- 78 years of practical experience—make money- 


ing mill averaged just 3 months’ service life savings solutions to problems on 


seto ari : 
before wearing out + Slippers « Tuyeres 


* Roll Neck « Tuyere Coolers 
Our engineers suggested a change to N-B-M Bearings * Valves 
* Housing Nuts e Valve Seats 
+ Bronze Bars and Plugs 
Nationa! Bearing Research, for this purpose. ¢ Babbitt Metals Monkeys 


Alloy 10-B—a Bronze specially developed by 


AMERICAN 


Brake Shoe Fa TMI ETT mya 


COMPANY 4932 Manchester Avenue + St. Louis 10, Mo. 
PLANTS IN; ST. LOUIS, MO. e MEADVILLE, PA. © NILES, OHIO © PORTSMOUTH, VA. © ST. PAUL, MINN. © CHICAGO, ILL. 
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3 TRUARC RETAINING RINGS LOWER COST... 
IMPROVE PERFORMANCE 
OF REVOLUTIONARY NEW TEXTILE SPINDLE! 








¥ 


\ 


r 


| Os 
| 


B&B 


NSTRUCTION. To position 2 boll bearings, on oversize NEW CONSTRUCTION. Stendord rod, equa! in diameter to finished 
diometer rod hod to be turned on a lothe to provide 3 shoulders blade is used. Three grooves for Truarc Rings and shoulder are mode 
In addition, blade required 2 threading operotions . . . 2 lock nuts quickly and easily on screw machine. Blode is economically topered 

. separcte tapering operation. Proper pressure of nuts against bol! by centerless grinding. Trvorc Rings mointoin correct pressure on boll 
bearings required skilled lobor odj stment beorings for life of unit! 


The H & B American Machine Company's new anti- Wherever you use machined shoulders, bolts, snap 
friction CENTURY spindle is probably the most me- rings, cotter pins, there's a Waldes Truarc Retaining 
chanically advanced spindle on the market today. Ring designed to do a better job of holding parts 
Waldes Truarc Retaining Rings have eliminated many together. 

of the material, tooling and assembly costs...have Truarc Rings are precision-engineered ...quick and 
kept its price competitive. Truarc Rings not only sim- easy to assemble and disassemble. Always circular 
plify spindle assembly, they position ball bearings to give a never-failing grip. They can be used over 
accurately...simplify maintenance...eliminate skilled and over again. 

labor...improve performance! And there are Truarc Find out what Truarc Rings can do for you. Send 
Rings to solve any design or re-design problem! your blueprints to Waldes Truarc engineers for indi- 

Redesign with Truarc Rings and you too will cut costs. vidual attention, without obligation. 


Waldes Truarc Retaining Rings are available for immediate delivery from stock, from leading ball bearing distributors throughout the country. 


SEND FOR NEW BULLETINS mam | ee 
Please send engineering specifications and data on Woides i 


WALDES Truarc Retaining Ring types checked below 


 TRUARE ES) === 


REG. U.& PAT. OFF 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 
a OS==—_ ac 
WALOES THUARC FETAINING BINGE AND PLIERS ARE PROTECTED BY ORE OF BORE OF THE FOLLOWIRE 


WTS, 2.902.947, 2.902.948 2.416.852 2.420.921: 2.428. 341; 2.499.708, 2.441 048 *s 5678 
2.489.903, 2.487.602 2.487.003, 2.491.906 2509.08) AND OTHER PATENTS PEROIN 


Bulletin *6 Ring types fc icking up end-play 
Bulletin *7 Ring types for redial assembly 


Bulletin *8 Basic type rings PN 103 


l 
i 
I 
I 
i 
Nome ‘ ! 
l 
! 
i 
I 
l 





Title 
Compan, 
Business Address 


Lee eee eee eee ewer oeee 
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~ Examples of Savings of Metals. 





- 


In the present emergency, 
Doehler-Jarvis is ready with’ 


100 per cent increase in 


capacity since World War Il, . 


with seven plants located 
. + +s Strategically in the 
following cifies: 

, 


TOLEDO, O. 


'. / * POTTSTOWN, PA.. 
GRAND RAPIDS, MICH. 


; ‘BATAVIA, .N. Y.’ 
. a 

7 - CHIERGO, ILL. 
. a8 ? 






See ik 


~ , . 
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\STI 
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VWachines and Vanpower by Usine 





& 
in Armament Production 
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J al y IS CORPORATION 
Executive Offices, New York 
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SPHERICAL BEARING 
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The Joy Champion Blast Hole Drill, made by Joy Manufacturing Co., is used 


for drilling holes for blasting in quarries, open-cut metal and non-metallic mines 
and other excavation. It is a continuous-type rotary drill, which drills dry, uses 
a tri-cone, roller-type bit and a blast of compressed cir for removal of cuttings 


HEIM Zacéal SPHERICAL BEARING ROD ENDS 


deserve your consideration for use in any 
linkage mechanism, whether on giant equip- 
ment like this Champion Drill, or on smaller 
machines or products. 


HEIM COMPANY 


Lo, Cc O NW NE CT eFC OU AT 


Pa 7 





Filament nylon cloth is now ‘set’ to prevent shrinkage in the finished 
goarment by using Calrod heaters mounted several inches above . . 


NEW TEXTILE MACHINE DEVELOPED 


Built-in Calrod* heaters enable con- 
tinuous radiant-heat equipment to 
replace batch-type process 


Radiant-heat setting of nylon on the production line 
now eliminates four very costly steps from the eight 
handling operations and now uses semi-skilled 
labor. ““‘The new Nylon Electrusetter gives our cus 
tomers faster production at much lower cost per yard 
solely because of built-in electric heat,’’ says John 
McCreary of McCreary Machine Works, Inc., Co- 
hoes, N. Y. “And we chose Calrod heaters because 
they are easy to install, require almost no maintenance 
and are extremely reliable at temperatures even above 
1300 F. When nylon valued at $3000 per hour runs on 
the tenter frame . the heat must be reliable.”’ 


If you build equipment for a process which requires 
heat, why don’t you make it a production line opera 
tion? Calrod heaters are easy to install and require 
little maintenance. Whether your application is radiant 
heating, heating liquids, surfaces, air, pipelines, o1 
melting soft metals, there is a G-E Calrod heater for 
the job. And recommendations of a G-E Heating 
Specialist may help you as they helped McCreary. 
WHY DON’T YOU present your requirements to the 
nearby G-E Sales Office, or write to Sect. 720-51, 
General Electric Co., Schenectady 5, N. Y. 


*Regutered Irademark 


} 
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the tenter frame. G-E Reactrol* Contro! keeps the speeding nylon 
web at the exact setting temperature . only 25 F below the fusion 


NEW SELLING AID 


Gummed labels are now available 
to help tell your customers that your 
machinery is equipped with the best 
in “built-in heat”... G-E Calrod 
Heaters. 


GENERAL @® ELECTRIC 








Integral 
Horsepower 
Electric 
Motors= 

% to 200 hp. 


into tb mtn he Pe el rm pry syd rontgrd 
are now 


representatives of ACEC blanket 30 countries 
the globe. Selon dt cites a 
232 SISTRIBUTORS AND SERVICE SHOPS. Write, wire or telephone 


your requirements. A 


— 


EcTRIC SALES: CORPORATION. 


‘ »New York 22, NY.. . Toki: Plaza 8-3105 
* Dot « cnicowe . ne St 


WAVES UC th | 
Catt hase ae 
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CRUSHING TEST: Ductile iron pipe 
sections, tested to fracture in com- 
pression, reveal the superior duc- 
tility of this new engineering mate- 
rial. Its strength and toughness 
make ductile iron an excellent ma- 
terial for tubular products. The av- 
erage ring modulus of rupture on 8” 
diameter rings so tested by Under- 
writers Laboratories was 127,650 
p.s.i. Photographs shown here were 
furnished by Lynchburg Foundry 
Company, Lynchburg, Va. 


B.P. 4.300 


B.T. 48,600 


BURSTING TEST: This 8” diameter 
pipe was cast in ductile iron, welded 
with Ni-Rod 55® (nickel welding 
rod developed for cast iron) and 
then subjected to bursting tests. Av- 
erage internal bursting pressure: 
4,300 Ibs. Average bursting tensile 
strength: 48,600 p.s.i. All cracks oc- 
curred outside of the weld, with no 
shattering. 


= 


DUCTILE IRON’S SUPERIOR PROPERTIES 


revealed by crushing and bursting tests 


DUCTILE IRON is a cast ferrous product that combines 
the process advantages of cast iron with many of the 
product advantages of cast steel. 


In less than two years, ductile iron has attained wide 
acceptance because it offers excellent castability, high 
mechanical properties, and good machinability. Parts 
cast in ductile iron show superior pressure tightness, 
high modulus and resistance to shock. 


Typical current applications include ball joints, 
brake drums, cover hangers for soaking pits, gears on 
agricultural machinery, large valves, pressure heads 
for pumps, snow guards and plow points. 


THE INTERNATIONAL NICKEL COMPANY, 
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AVAILABILITY: Send us details of your prospective uses, 
so that we may suggest a source of supply from some 
100 authorized foundries now producing ductile iron 
under patent licenses. 


Request a list of available publications on Ductile 
Iron ...mail the coupon now 


The International Nickel Company, Inc. 
Dept. P.E., 67 Wall Street, New York 5, N. Y. 


Please send me a list of publications on: DUCTILE IRON 
Name Title 
Company 
Addres 


City State 


INC. 


67 WALL STREET 
NEW YORK S, h.¥. 
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DYNAMIC MOTORS 
laugh at down-time! 





ELECTRO DYNAMIC DRIP PROOF MOTOR 
.For use under ordinary industrial 
conditions not requiring 

| gictection from splashing liquids 





or from atmosphere laden with 
dirt or metal chips. 


Extra Care and Superior Materials At the Windings 
Reduce Motor Failure To the Vanishing Point 


’ 
Thanks to long experience in the exacting marine field, There's a Reason 
Electro Dynamic knows how to build industrial motors for Their 
that stand up under the most gruelling kind of use. And 
that’s mighty important today. AMAZ'NG STAMINA 
. D. motors are tough where motors should be tough 

~—at the windings, “the heart of the motor”. Extra care, 
special skills and the very best insulating moterials go 
into E. D. windings. That's why costly motor failures and 
down-time are almost unknown with these dependable ” ’ ; 
power units. Heavy cast corrosion-resistant frames give ee ee ee 
added durability. Every motor is dynamically balanced. ae ney tem Se 

Yet E. D. motors are competitively priced! Get all the , seed compel Ganonaion. 
facts before you specify any ra 
motor. Write today for illus- TOTALLY ENCLOSED 


+ : (Non-Ventilated ) . 

trated literature. For use in exceptionally 
dirty atmospheres, 
particularly when metallic 
dust is present. 


SPLASH PROOF...For installation 


where the motor is subjected 
to splashing liquids or é r) 
hosing down for cleaning. . 
Industry has learned what'marine engineers have known since 1880 D Y N.A M Lc ; 


E. D. industria! motors are built in a wide range of types and sizes, 1 to 250 h.p. 
Also a complete line of Direct Current snotors and generators. Literature on reques?. 


ELECTRO DYNAMIC ~ Division of the Electric Boat Company + Bayonne, New Jersey 
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Reprints from this or other Logbook pages are available for your files. Request them from our Redwood City, California office 





Fig. 1— Cut-owoy drawing of the Oberdorfer Rotary Geor Pump 


showing position of National Syntech* Oil Seals 


Syntech’ Pressure-Type Oil Seals Increase 


Efficiency and Life of Rotary Gear Pumps 


Te minimum contact sealing lip de 
sign, common to all National Syntech* 
Oil Seals, offers many advantages in 
applications where pressures and cor- 
rosive fluids are encountered. 


As compared to conventional packing 
glands: 


1. They create less shaft drag 


2. Their Syntech* sealing members 
are impervious to a greater num 
ber of chemicals and corrosive 
fluids.(Consult our engineers about 
the fluid involved.) 


They require less time and skill in 
installation (less cost) whether in 
production or in replacement ser 
vice. 

Their use simplifies machinery 
design. 


* Trade Mark Registered 


Fig. 2— National Syntech* 340,000 series 
springless oil seol 


A case in point is the Oberdorfer Ro- 
tary Gear Pump shown in cut-away 
drawing (Fig. 1). In these pumps a pair 
of National Svyntech* 340,000 series 
springless o'l seals (Fig. 2) are utilized 
During the operating cycle the sealing 
position may be alternately subjected 
to pressure or vacuum, therefore, the 
placement of the two seals back to back 








Burra.o, N. Y. 
CHIZAGO, ILL 
CLEVELAND, OHIO 
DaALLas, TEXAS au! 
DETROIT, MICH 

DOWNEY (Los Angeles Co.), CALIF 
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CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 
Room 1124, Prudential Bidg., Mohawk 9222 
Room 2014 Field Building, Central 6-8663 
210 Heights Rockefeller Bldg., Yellowstone 2-2720 
2 Highland Park Vil'age, Justin 8-8453 
726 Lothrop Avenue, Trinity 1-6363 
11634 Pation Rd., Topaz 2-8166 
WICHITA, KANSAS 


MILWAUKEE, Wis 
New Yor«k City, N. Y 
PHILADELPHIA, PA 
Repwoop City, CALIF 


Syracuse, N.Y 


WEST SPRINGFIELD, Mass 


prevents loss of efficiency through leak- 
age or sucking air into the system. In 
addition, the outer seal prevents extra 
neous matter from reaching pump bear- 


ings or the fluid which is being handled 


These Oberdorfer Pumps find broad 
application throughout industry for 
transporting a wide variety of liquids 
They may be called on to handle heavy 
materials such as molasses or low vis 
cosity oils. Since they are universal in 
their application, it is important that 
the seals be dependable under varied 
circumstances. There are over fifty 
mechanical parts in these Oberdorfer 
Pumps and in some cases tolerances 
are held to .00025 of an inch. Shafts are 
of stainiess steel and are micro-finished 
which contributes to the efficiency of 
the oil seals 


Perhaps you have a problem requiring 
“precision sealing.” If so, remember 
National engineers may have already 
solved a similar problem and have a 
stock design oil or fluid seal immedi 
ately available for you. It will cost you 


nothing to investigate. 


“Let Your Decision be Based on Precision 


NAWIONAL 


OIL AND FLUID SEALS 


NATIONAL MOTOR BEARING CO., INC. 


General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert Ohio 


647 West Virginia Street, Broadway 1-3234 
122 East 42nd Street, Lexington 2-8260 


401 North Broad Street, Beli- Wainut 2-6997 


Broadway and National, Emerson 6-386 1 
1025 Elm Street, Springfield 2-1881 
P.O. Box 1224, Baldwinsville 662 


519 South Broadway, Wichita 2.6971 





NO TUBE SWELLING...NO 
PRESSURE LOSS...WITH 
THIS SPECIAL STAINLESS 
STEEL INNER WIRE BRAID 


Here's the special stainless steel inner 

wire braid that puts CONCORD #20 
Steam Hose in a class by itself. The 
constant inside diameter assures 
full steam pressure at all times 


Concord ‘20 
STEAM HOSE 


Most steam hose fails for one main 


reason: tube swelling. But this failure 
will never shorten the life . . 
the dependability... of patented 
CONCORD #20 Steam Hose. 

For this hose is constructed with a 


. or lessen 


special stainless steel inner wire braid 
that cannot swell. 

This means that you will always 
have a full pressure flow because tube 
constriction can't occur. 

Too, when re-coupling becomes 
necessary, you'll be able to do it 
easily, quickly, with no complications. 

Other construction features of this 


great steam hose: alter- 
nate high tensile steel 
wire and rubber layers 
firmly bonded over the 
outside of the tube for 


pro- 


tection. Asbestos braid provides pos- 


maximum burst 


itive cover adhesion and acts as cover 
insulator. And the tough, abrasion- 
resistant cover withstands the most 
severe abuse. 

CONCORD #20... flexible, tough, 
dependable...is the steam hose you'll 
want to have working for you! 





Another Quality Product of 


Boston Woven Host ¢ russer company 


PLANT 


CAMBRIDGE, 


Distributors in all Principal Cities 
MASS. + P O. BOX 1071, BOSTON 3, MASS., U.S.A 
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FARVAL — Studies in 
Centralized Lubrication 
No. 123 
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With a few strokes of the Farval hand lever, every 
bearing of this big Verson Transmat Press is ade- 
quately lubricated. No stopping the machine, no time 
lost, and never a bearing missed. 
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30 million stampings 
without a bearing failure 


... thanks to Farval lubrication 


ERSON built and installed this high-speed 

Transmat Press in a metal-working plant in 
1946. It was factory-equipped with a Farval system 
of Centralized Lubrication. In the five years since 
its installation, the machine has never been shut 
down for lubrication, for bearing replacement, 
or, in fact, for anything other than ordinary pre- 
ventive maintenance. 

The press is used for progressive dieing. Coil 
stock is fed into the blanking station and then 
carried by a finger feed for several succeeding 
operations. It works at the rate of 22 strokes per 
minute. In continuous operation for five years, 
this press has turned out in excess of 30,000,000 
stampings. By eliminating down time for lubri- 
cation and repair or replacement of bearings, 
Farval has contributed importantly to this impres- 
sive output—and should continue to do so for 


years to come. 


Farval is the original Dualine system of central- 
ized lubrication proved practical in over 20 years 
of service. The Farval valve has only 2 moving 
parts—is simple, sure and foolproof, without 
springs, ball-checks or pinhole ports to cause 
trouble. Through its full hydraulic operation, 
Farval unfailingly delivers grease or oil to each 
bearing—as much as you want, exactly measured 
—as often as desired. Indicators at every bearing 
show that each valve has functioned. 


For a full description of Farval, write for Bul- 
letin 25. The Farval Corporation, 3279 East 80th 
Street, Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Indus- 
trial Worm Gearing. Iu Canada: Peacock Brothers Limited. 
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$0 now you must make something different eh! 


As a subcontractor you have been asked to furnish a prod- 
uct for the emergency. Fine. You have all the facilities 





to produce it, with one exception—the manufacture 
of one component—a tubular part —which is “a little 
out of your line.” 


So you must seek outside help. You naturally come to Wolverine Tube 
Division, who has had over iirty years experience in the manufacture and 
fabrication of tubing and has worked closely with government specifications. 


With this experience, supported by man-power and special equipment, 
Wolverine is ready to accept your problem with a thorough understanding 
of the needs of the job. You can be sure that the tubular part which Wol- 
verine furnishes will meet all requirements. : 
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Your answer to the question: "Who 


elf the tube is to be used where : is best equipped to supply the 
additional efficiency will be demanded ‘ tubular pert | need for this D.O.?" 
from its outside surface area, as in . 
host endhengare, euediee Ge many can be found here at Wolverine 


odvantages offered by Wolverine Tube Division. 
Trufin* —the integral finned 4 
tube. Coll Wolverine 

*Reg. US. Pot. Off 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 


INCORPORATED 
Monufacturers of seamless, non-ferrous tubing 


415 CENTRAL AVE. ° DETROIT 9, MICH. 
PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 

Export Depart th St.. New York 16, N. ¥ 
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LINE-O-POWER 
STRAIGHT LINE DRIVES 


HAVE YOU A ORIVE PROBLEM ? 


— 
a 


——— 
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CALL FOOTE BROS. 


MAXI-POWER 


HELICAL 


GEAR DRIVES 


VERTICAL 


WORM-HELICAL 


GEAR DRIVES 


BROS.—LOUIS ALLIS 


GEARMOTORS 


HYGRADE HORIZONTAL 
WORM GEAR DRIVES 


rCOIEY BROS 
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Compact, small size units for use on original equipment—husky 
horizontal or vertical worm gear drives—heavy duty helical 
gear drives up to approximately 1000 h. p.—gearmotors. What- 
ever your requirements in power transmission, you will find 
exactly what you need in the complete Foote Bros. line. 

Three large plants, containing the latest in gear cutting 
equipment, are backed by nearly a century of engineering and 
manufacturing experience. New techniques, better control of 
material, improved manufacturing methods—all assure superior 
enclosed gear drives. Check the coupon for the bulletins in 
which you are interested. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. O, 4545 S. Western Ave ° Chicago 9, Illinois 


LINE-O-POWER STRAIGHT-LINE DRIVES 

Economical in original cost and operation. Duti-Rated Gears 
have file-hard tooth surfaces and ductile cores, assuring long life. 
Double or triple reductions, with ratios from 5 to 1 up to 238 
to 1 and capacity range from | up to 200 horsepower 


FOOTE BROS.—LOUIS ALLIS GEARMOTORS 

A compact line of gearmotors in 17 sizes in single, double and 
triple reductions, incorporating Duti-Rated Gears that assure 
long wear life and maximum load-carrying capacity. Available 
with Louis Allis open drip-proof, splash-proof, enclos.d and 
explosion-proof motors 


HYGRADE WORM GEAR DRIVES 

Heavy duty drives with precision worm gearing that assures 
high efficiency and load-carrying capacity. Horizontal, vertical 
and Hytop (extended shaft) types. Ratios from 4 to 1 up to 
4,108 to 1. Capacity up to 260 horsepower. 


MAXI-POWER HELICAL GEAR DRIVES 

Heavy-duty helical gear drives. Available in single reduction 
units, ratios up to 9.91 to 1; capacities up to 1,550 horsepower; 
double-reduction units, ratios from 9.32 up to 71 to 1, capacities 
to 1100 horsepower; triple reduction units, ratios from 79 up 
to 360 to 1, capacities up to 420 horsepower. 


WORM-HELICAL GEAR DRIVES 

Heavy duty vertical drives with horizontal input shafts and 
vertical output shafts—up or down. Ratios from approximately 
25 to 285 to 1 and a capacity range up to 128 horsepower 


Foott Bros. Gear and Machine Corporation 
Dept. w ., 4545 South Western Boulevard 
Chicago >, Illinois 


Bulletin HGA Hygrade Worm Geer Drives 
Bulletin LPB Line-O-Power Straight Line Drives 
) Bulletin MPB Maxi-Power Helical Gear Drives 
} Bulletin GMA Foote Bros.-Louis Allis Gearmotors 
Bulletin WHA Worm-Helica! Gear Drives 
Name 
Company 


Address 


City 





new Synchronizing Contactor 
for the STROBOTAC’and the STROBOLUME 


To meet an insistent demand from users of the General Radio strobo- 
scopes for a versatile contactor, by means of which the STROBOTAC or 
STROBOLUME can be ‘fired’ from a mechanical contact with any rotating 
shaft, we announce the new Type 1535-A CONTACTOR 

This unit has a powerful magnetic clutch, on the end of an 18-inch 
flexible shaft, which can be attached to any shaft of magnetic-sensitive 
material, even while the shaft is rotating 

The rotating clutch in turn drives an electrical contactor in the housing 
of the assembly. The contactor automatically synchronizes with the rotating 
shaft. Irrespective of changes in speed, the stroboscope is always in synchro- 
nization with the rotating shaft 

Flashes can be timed to occur at any position of the shaft, by either 
rotating a hand-held knob on the end of an 8-foot flexible cable, or by turning 
the knob mounted on the body of the contactor. The angular position of the 

contacts can be set anywhere within 
360 degrees, the positioning scale be- 
ing calibrated every 5 degrees to facil- 
itate resetting 
There are six equally spaced con- 
tacts in the assembly. They can be 
connected to give combinations of 
1, 2, 3 or 6 equally spaced flashes per 
shaft revolution. 
Sin, ceneeiien diana ade lies This magnetic contactor greatly in- 
ley The shal dine des the fh creases the utility of General Radio 
to stroboscopes in industry, providing a 
simple, reliable and accurate means 
for timing the stroboscopic flashes to 
synchronize automatically with any 
rotating shaft. 
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The contactor assembly can be locked in position 
at any point on a 4-foct upright mounted on a 
heavy cast-tron base. The range of height ad- 
justment ts 6 inches to 4 feet ; or the assembly can 
be semoved from the stand and mounted perma- 
nently on a machine. 
Type 1535-A Contactor .... 


Type 1535-P1 Adaptor Cable 
for use with the STROBOTAC..... 


wseeeee $140.00 
rrr 


By rotating the knob held in the hand (above) or 
the knob on the contactor housing, flashes from 
the stroboscope can be made to occur at any 
postlion of the rotating shaft. For resetting 
purposes the position of the contacts is indicated 
every 5 degrees on a2 360-degree scale. 


DIO ‘Company 


ry 
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Assembly 
TIME and 
COSTS 


and improve 
product performance 


~ Eaton Springtites (Reliance Helical Coil 
Spring Lock Washers pre-assembled on bolts 
or screws so they rotate freely under tighten- 
ing torque and can’t come off) and Sems 
(multi-tooth washers similarly pre-assembled) 
save five or more motions in bolting assem- 
blies— reducing assembly time and costs 
correspondingly. 


@ Of added importance—they provide com- 
plete nut thread engagement and full-nut 


bearing to insure against “pull through” and 


thread damage. 


@ The non-fatiguing spring steel sections of 
the washers also keep bolted assemblies on 
your product tighter longer, safeguarding 
your reputation and maintaining customer 


good will. 


@ Your nearest Eaton-Reliance sales office 
will be pleased to show you just how much 


you can save with Eaton Springtites and Sems. 





OFFICE AND. PLANTS * ‘MASSILEON, OHIO 


SALES OFFICES: NEW YORK. * 


CLEVELAND © DETROIT * CHICAGO « ST. LOUIS 


SAN FRANCISCO * MONTREAL ~ 


Canodo Eaton Auto 


notive Products. ltd, London, Ont 


MANUFACTURING COMPANY, RELIANCE DIVISION 

















- SPECIAL PRODUCTS DIVISION 








portrait! 


METAL MOLD CENTRIFUGAL CASTING SPELLS ECONOMY AND EFFICIENCY 


FOR WIDENING GROUP OF STAINLESS STEEL PRODUCTS 


Finish machined Armco 17-4 P H Stainless Stee! vcive plunger with 
welded plate and port for the paper industry. 


Type 303 Stainless Steel stock from which rings and sleeves are 
fabricated for many industrial and defense applications. 


Rough machined Type 316 Stainless Steel bow! costing for the 
food and processing industries. 


Pictured here are a few of the many stainless 
steel products now included in the rapidly in- 
creasing family of products centrifugally cast 
for industry by our new metal mold process. 

This method offers many specific advan- 
tages. For one, centrifugally cast stainless steel 
cylindrical sections, formed by pouring molten 
metal into rapidly spinning, refractory-coated 
permanent metal molds represent the ultimate 
in casting quality, imparting a fine. dense grain 
structure. unusually free from conventional 
casting defects. 

You may find that your stainless steel prod- 
uct can be cast more advantageously by this 
versatile process. Our engineers will be glad 


to answer any of your questions. 








CHECK THESE ADVANTAGES FOR YOUR 

CYLINDRICALLY-SHAPED PRODUCTS: 

J Reduced Processing Time and Increased 
Production. 

§ Minimum Scrap Loss. 

4 Design of parts to suit the specific job require- 
ment by selecting the correct alloy — not the 
next best available alternate. 

4 Conservation of critical metals and alloys — 


especially on tubular parts now produced from 


solid sections. 





Eddington S-254 Fuel-Oil 
Filter, die cast from alum 


inum by Mount Vernon 


Too many operations; too many man hours; 
too much waste of materials. These are the 
bugaboos that tend to plague every production 
line and raise unit costs. But with die casting, you 
can filter them all out—simplify and spee j pro- 
duction while conserving every possible ounce 
of material. 

The Eddington Fuel-Oil Filter shown here is 
die cast by Mount Vernon in two pieces, a 
cartridge container and cap that make perfect 
oil-tight fit. Note the built-in cartridge seat with 
single bolt construction, and the flanges that 
give strength to the base of the container while 
providing a spacious sludge and water sump. 
Also the inlet, outlet and cartridge-retaining 
elements integral with the cap. Every feature is 
produced simultaneously and instuntly, as the 
die closes .. . and so “clean” that subsequent 
machining is virtually eliminated. 

Says Eddington Metal Specialty Co. of Ed- 
dington, Pa.: Our specially engineered filters 
for heating oils are die cast, because die casting 


DIE CASTING 


+. 4 
filters out 
production 
oltre fo] okoles- 





gives a superior product over other possible 
methods of manufacture—proves most eco- 
nomical—gives volume output in minimum time— 
reduces the need for machining to a minimum.” 
And Eddington’s experience is repeated 
again and again in a host of applications in 
differen: fields. If you have not already profited 
from the many advantages inherent in die 
casting, why not utilize this versatile, cost-cutting 
medium? We shall be glad to put our wealth of 
experience at your disposal, and make recom- 
mendations based on your specific needs. 


Ck 


TORER 


195] 














Versatile switch simplifies 
control of huge hot strip mill 


86 in. Hot Strip Mill, Kaiser Steel Corporation 


ae a 


RED HOT STEEL STRIP races at nearly 1500 feet per 
minute from the big mill of the Kaiser Steel Corpora- 
tion at Fontana, California. Precision control of speed, 
tension, width, thickness and the flying shear which 
cuts the steel “on the run” requires many circuit- 
sequence combinations. Sturdy General Electric SB 
switches provide the necessary versatility and assure 


reliable performance. 


THIS IS JUST ONE EXAMPLE of the thousands of con- 


trol installations mace easy with the compact, versatile 


“Another job made easy by 6-E 


SB 


CONTROL AND 
TRANSFER SWITC 


family of SB-type switches. Ry varying the cam and 
finger arrangements and number of stages, design 
engineers have utilized the General Electric Sb-1-type 
switch, for example, with over 10,000 circuit-sequence 
control combinations. Standard parts and simple basic 


design mean long life and dependable operation 


FOR FURTHER DETAILS see your G-E sales represent- 
ative, or write for Bulletin GEA-4746, Section 856-76, 
General Electric Company, Schenectady 5, N. Y 


854-76 


GENERAL (3 ELECTRIC 
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Mastering 


Did you ever stop to think that when you drive 60 miles per 

hour in a rain storm, the rain is hitting your windshield with 

almost hurricane force? Mastering these motor-made hurri- 

canes is another specialty of 3M adhesives and sealers 

Sealing an automotive windshield requires outstanding per- 

formance from any sealer. It must bond the glass securely to 
rubber. The sealer must stand up under hot summer sun and BE? ae 
zero winter cold. It must be impervious to moisture, and neither 

swell nor shrink under all driving conditions. By performing 

this exacting job on your car, a 3M sealer assures you of driving 

comfort the year around. 

Making top-quality adhesives, coatings and sealers that suc- 

cessfully meet such tough requirements is 3M’s specialty in the 

adhesives field! 


‘ | 
2ee W } 


Many manufacturers have found that adhesives aid in product Ov ~ e 
improvement. Contact your 3M field engineer. He wiil be glad ER 4000 pas 
to examine with you the possibilities of adhesives in your 


business. Or, write directly to 3M, Dept. 410, in Detroit. ADHES| lV FS »° COATINGS ° St ALERS 


ADHESIVES AND COATINGS DIVISION «+ MINNESOTA MINING AND MANUFACTURING COMPANY 


41) PIQUETTE AVE. DETROIT 2, mICH GENFRAL OFFICES ST. PAUL 6, MINN EXPORT SALES. 270 PARK AVE, NEW YORK 17. NY 
MINNESOTA MINING & MANUFACTURING CO. OF CANADA LTD. LONDON, CANADA 
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ways to save 
on assembly costs 





@GUICK-LOCK For fastening remov able access 


doors and panels. Because of its ease of installation, QUICK-LOCK 
is ideal for assembling removable panels. A 90° turn locks it in 
place. Stud is self-ejecting when unlocked: visual inspection shows 
whether fastener is locked. Spring loading takes initial load; solid 


supports carry increased load. Available in a wide range of sizes 


SPRING-LOCK One-piece fastener for blind 


holes has load-carrying steel spring wire. Spring steel arms lock 
fastener securely, prevent loosening under vibration, SPRING-LOCK 
will work with varying panel thicknesses, locks with a twist of the 
wrist. SPRING-LOCK is now available in high-impact plastic. The 
molded design permits heads to be made in various shapes for re- 
frigerator shelf supports, washer knobs, brackets. Available in a 


wide variety of shapes and sizes, and also in custom designs. 


ROTO-LOCK Serrated, tapered cam is engaged 


by formed lug as fastener is locked. Cam action draws panels to- 
gether tightly, insures locking even under conditions of misalign- 
ment. Opens easily for demounting. ROTO-LOCK carries heavy ten- 
sion and shear loads; can be used for air and water-tight seals; 
recesses completely into panels. Solidly built without springs or 
delicate me hanical parts, unaffected by arctic temperatures ot 


field service. 


Simmons Fasteners are widely used in refrigerators, washing ma- 
chines, electrical equipment, electronic assemblies, prefabricated 
portable shelters, coolers, demountable furniture. Every Simmons 
Fastener is a service-proved design with a long record of assembly- 
cost saving in many industries. 


+ 
If you are interested in cutting your costs, turn to Simmons Fas- | [ Y ) | ! iOnsS 


teners—the fasteners with uses unlimited. Write for samples and 


catalogs today. QUICK-LOCK 


SIMMONS FASTENER CORPORATION SPRING-LOCK 
1751 North Broadway, Albany 1, New York ROTO-LOCK 
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A Problem of Speed Plus Accuracy - 


SMOOTH, RESPONSIVE BRAKES 


GIVE POSITIVE CONTROL! 





Because of the need for accurate and dependable control of rotation 
speeds under severe weather and working conditions, a TDA Duo- 
Grip Brake is standard equipment on the Halliburton Measuring 
Reel. The machine lowers a wire measuring line and instruments 
into oil wells at speeds up to 1,100 feet per minute. The manufacturer 
states: “This brake gives good braking effect with litle effort on 
the brake lever without sacrificing sensitivity and accurate control.” 
Some have been in service for three and one-half years without 





relining—a clear indication of their excellent performance! 


WHATEVER YOUR BRAKI: 


“G PROBLEM— 


TAKE IT TO TDA BRAKE DIVISION! 


It's hard to think of a more important factor of machine opera- 
tion than control. When the rotation of equipment must be 
retarded for a time—or brought to a full stop—this matter of 
control becomes a task for efficient, properly designed brakes. 
That is why more and more machine manufacturers are turning 
» TDA Brake Division. Backed by more than 40 years of 
concentrated experience in the field, thoroughly qualified 
specialists are available to analyze your brake needs and to 
supply equipment precisely engineered for your specific pur- 
poses. TDA Brakes can improve your product's performance 
and reduce your customer's maintenance expense. Mail the 
coupon below—foday! 


TDA BRAKE DIVISION—DEPT. A-1 
ASHTABULA, OHIO 


ghar, 


Please mail brake information on these applications. 


NAME 
COMPANY 
ADORESS 
cry 


Here Are A Few Of The Many Products 
Which Can Be Equipped With TDA Brokes 


Centrifuges © Compr s © Conveyers © Cranes 
Cream pea * Diesel hook-ups © Dry cleaning 
hinery % © Hoists © Industrial electric 
trucks @ lathes (avtematic) © Looms (textile) © Lumber 
mill machinery © Machine tools © Materials handling 
equipment © Motess ¢ Packaging machinery © Peint 
mixers © Press brakes © Printing presses © Rolling 
mills @ Sheers © Worpers (textile) © Welding pos 
Hieoners © Winches © Aut tive © Ferm P 
Earth moving equipment ©¢ Construction equipment 
Public transportation 











TIMI 


TDA BRAKE DIVISION 
ToG Tinena>-OSTROT AXLE COMPANY 
ASHTABULA, OF10 





TRACE MARK REGISTERED 
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ALUMINUM 
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* * *& Seventh in a Series to Industry on Aluminum Uses and Developments * x x 








HEAT-TREATABLE ALUMINUM EXPANDS USES 


Four Part Book Has Valuable Information for Both 





Aluminum Pipeline in Use 
11% Years Shows No Corrosion 


Recent uncovering of the 40-foot bare alu- 
minum by-pass installed approximately eight- 
months ago 
Natural Gas Company's 8-inch aluminum pipe- 
line revealed absolutely no discoloration or 
corrosion of any sort. 


een in the Alabama-Tennessee 


Unretouched photograph showing aluminum 
pipeline section after seventeen months 
underground 

This section of pipe was installed without 
any protective coating or wrapping to test the 
natural corrosion-resistance of aluminum, 

Careful inspection both inside and outside 
was made to determine any sign of wear or 
corrosion. No corrosion of any type could 
be found on the outside, where the bare pipe 
was in contact with the soil; nor on the inside, 
which carried natural gas. The test period was 
ipproximately eighteen months. 

Supervised by officials of the gas company 
and Reynolds, this inspection showed that 
aluminum pipe would last indefinitely under 
such conditions. Soil analyses were taken along 
with the test section and are available upon 
request from Reynolds Metals Company. 


Aluminum pipeline after being removed from 
ground. Note absence of corrosion in this 
unretouched photo. 

For further information on how the adapt- 
ability and corrosion resistance of aluminum 
can be applied to your product or problem, 

the distributor 
ander “Aluminum” in your classified 


cont Reynolds office or 
liste 
telephone directory. Or, write to Reynolds 
Metals Company, 2576 South Third Street, 


Louisville 1, Kentucky. 


Non-Technical Men and Metallurgists 


Until recently, little information has been available on methods of heat 
treating the aluminum alloys. There has been a great need for this information 
since aluminum has become one of America’s foremost metals. 

The improved strength, hardness and temper of heat-treatable aluminum, 
especially the comparatively new 755 alloy, have greatly expanded the use of 


this lightweight metal in almost all industries. Now aluminum can be used in 
more places and for more purposes than ever before. 


A 144-page illustrated book, “Heat Treating 
Aluminum Alloys,” that brings together all 
the latest information on the subject in a form 
readily usable by both the 
and the highly trained technician is now avail- 


non-technical man 


able from the Reynolds Metals Company. 











| A 30,000 pound soaking furnace for handling 
billets. Note connections to thermocouples 


imbedded at various points in the load. 


The book was prepared with the assistance 
of 


organizations. 


some the country’s 
and It 
contains photomicrographs, like the one in the 
column at right, showing the crystal structure 


and collaboration of 


leading metallurgists 


for various treatments and alloys 

Divided 
standing and use, the book is handy for both 
desk and shop reference. Section One breaks 
down the subject into easily understandable 


into four parts for ready under- 


concepts for the non-technical reader. Section 
Two presents in brief tabular form the rec- 
ommended heat-treating cycles for specific 
aluminum alloys. Section Three is a technical 
discussion of the various treatments, possible 





difficulties and their cure. Section Four con- 


tains tables of mechanical properties for both 
wrought and cast alloys 

Application of the methods described in 
this book can improve the quality of your 
product and mean more profit for you through 
fewer rejects, 


—— . 
Structure of incorrectly heat-treated aluminum 
alloy R301] 
sulted in melting certain constituents at grain 


Kellers etch. 500 X 


Excessively high temperature re- 


boundaries 


And if you have a special problem on design 
or fabrication with aluminum, take advantage 
of the staff of Reynolds 


specialists waiting to help you 


trained Aluminum 


For prompt 
service, call the Reynolds office or distributor 
listed 


phone directories 


under “Aluminum” in classified tele- 

Instructors are invited to request copies of 
this book for their senior and graduate engi- 
students 


neering 1 24-page condensation is 


also available without charge to other students 


For your free copy of the valuable 
handbook, “Heat Treating Alumi- 
num Alloys” plus a 
of Reynolds 


request 


»omplete index 
technical literature, 


today on business letter- 
head (otherwise price is $1.00). 
Write to Reynolds Metals Company, 
2576 Third Street, 


ville 1, Kentucky. 


South Louis- 


be ee ee eee ew eee ewan 


(Advertasement) 


Printed im U.S. A. 
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Roli-Formed Sections Ideal for 
Many Aluminum Applications 


The continuous process of cold roll-form- 
ing aluminum into sections of various shapes 
is one of the valuable services made available 
to manufacturers by Reynolds Parts Division. 

In many assemblies, the use of long roli- 
formed sections results in more efficient oper- 
ations and a considerable scrap saving. 

curacy of roll-formed 
parts is usually main- 
iained mure closely 
than that of parts pro- 
duced by other form- 
ing processes, thereby 
promoting inter- 
changeability. Clear 
smooth finishes are 
easily obtained by 
roll-forming. 

These advantages have been found to be 
of tremendous value to users of mouldings, 
structural parts, angles, channels, hat sections, 
zees, butt seam tubing, lock seam tubing and 
many miscellaneous shapes. 

Among these users are manufacturers of 
automobiles, railroad and marine equipment, 
trucks, farm and 
ranch gates, clothes dryers, scaffoldings, lad- 
ders, screens, storm sash, television antennae, 
masts, siphon tubing, building products and 

ny others. 


busses, trailers, aircraft, 


Reynolds Fabricating 
Service furnishes roll formed hat sections to 
the Alprodeo Company of Mineral Wells, 
lexas. Lhese sections are the basis for an ali- 
aluminum ranch and farm gate sold in great 
numbers by this throughout the 
West. The sections are used for vertical, hori- 
zontal and diagonal members of the gate. 


For example, the 


company 


rhis is only one example of the valuable 
service made available to manufacturers 
through the use of the Reynolds Parts Fabri- 
cating Service. Formed or partially formed 
parts are delivered to the manufacturer ready 
tor finishing and assembly, resulting in scrap 
savings averaging 30° °—often as high as 75% 

plus valuable time savings. 

Reynolds Parts Fabricating Service is a 
complete service with equipment for shearing, 
forming, drawing, tube bending, roll-forming, 
roll shaping, riveting, welding and finishing. 
The Service is set up to work with all manu- 
facturers, regardless of size, to secure coordi- 
nation of all resources to expand the nation’s 
production capacity on defense orders. 

For information how the 
Reynolds Parts Fabricating Service can help 
you, write for the free booklet, “Pounds of 
Parts ... instead of Pounds of Metal.” And for 
assistance 


complete on 


on your particular requirements, 
call the Reynolds office listed under “Alumi- 
num” in your classified telephone directory. 
Or, write Reynolds Metals Company, 2065 


South Ninth Street, Louisville 1, Kentucky. 





Se sure to see our booth, F-325, at the 
Metal Exposition — Detroit, October 15-18. 
We'll be pleased to answer your aluminum 
design or fabrication questions — and show 
you a host of aluminum improved products. 


S.A 


Printed in t 


Ac-| 





Aluminum Pigments Offer Variety of Finishes 


For Beauty, Protection and Durability 
If your product cannot be made of aluminum, the next best thing is to take 
advantage of one of several attractive aluminum finishes. 


When mention is made of aluminum paints, 
the usual thought is of the bright, silvery sur- 
face most often seen in “leafing™ type paints. 
But there are other types of aluminum pig- 
ment finishes, chief among which are the 

“wrinkle.” “ham- 
metal” and 
*““polychromatic”™ 
type 

The “wrinkle” type 
is widely used for an 


mered 


attractive, glare-free 
finish on such objects 
as typewriters and 
other office machines. 
This finish is produced by coating the 
metal with a special opaque paint to which 
“non-leafing” aluminum pigment has been 
added. The wrinkled effect is achieved by « 
Advantages of this 
type of finish are the glare-free surface and 
defect-hiding properties. Minor surface 
scratches are hidden without buffing. 


short baking operation. 


its resemblance to the effect achieved by light 
tapping on metal with a ball-peen hammer, is 
widely used to obtain a smooth, easily cleaned 
surface multi-colored effects such 
objects as thermos jugs, ashtray stands, auto- 
matic vending machines, lawn mowers, etc. 
This finish will also surface 


with on 


cover minor 


defects. The “non-leafing™ aluminum pig- 
mented paint is formulated in such a 
manner that, having been sprayed on the 
object and left te dry, the paint automati- 
cally 
“crater” or “ham- 


produces a 


mered”™ effect. 

The third finish, 
widely its 
lustrous beauty, is the 
“polychromatic’ 
ing. This finish is in 
great demand for auto- 
mobiles 
the added durability 
and beauty imparted 

by the reflecti.e aluminum pigment. “Non- 
leafing” aluminum flakes remain suspended 
in the transps 
giving a metallic iridescence. Examples of this 
type of pigment finish are the sparkling, jewel- 


used for 


because c* 


ent color lacquers or enamels 


| like colors you see more and more on the late 
The “hammer™ type finish, so called .rom | 


model automobiles. Polychromatic effects are 
also favored for plastic 
shower curtains, chair-coverings, raincoats, etc. 

To learn more about these attractive and 
durable finishes, call the Reynolds office listed 
under “Aluminum in your classified telephone 
directory. Or, write to Reynolds Metals Com- 
pany, 2576 South Third St., Louisville 1, Ky. 


materials such as 





Aluminum Gains in Favor for 
Curtain Wall Construction 


The term “curtain wall” is a designation 
for non-structural closures for the structural 
frame work of modern buildings. 

Curtain wall panels are prefabricated units 
of insulation material sandwiched between 
facings of plain or decoratively embossed 
aluminum—or aiuminum for the exterior and 
other finishing material inside—similar to ply- 
wood but considerably thicker. 

There are several curtain wall panel designs 
with varying methods for interlocking and 
sealing. A number of factory and office build- 
ings have already employed this new construc- 


|tion method with highly satisfactory results. 


The advantages of aluminum for curtain 
walls are apparent. Light weight combined with 


| great strength, natural attractiveness and re- 


sistance to rust and corrosion make aluminum 
ideal material for 
A Reynolds Aluminum Specialist will be 
glad to discuss all the advantages of alaminum 
in your products. Call the Reynolds office or 


an modern construction. 


distributor listed under “Aluminum”™ in yeur 


classified telephone directory or write to 


Reynolds Metals Company, 2576 So. Third St., 
Louisville 1, Ky. 





Z 


Reynolds Wrap is now 


all out for defense 


Return Flight Guaranteed! 


Reynolds Developing World's 
Biggest Bauxite Deposit 
in Jamaica, B.W.1. 


A 40,000 to 50,000 acre tract of Jamaican 
real estate has been acquired by Reynolds 
Jamaica Mines, Ltd., a subsidiary of Reynolds 
Metals Company. The tract is said to contain 
by far the most important bauxite ore body 
ever discovered. This deposit has enough 
bauxite to furnish the United States with low- 
cost aluminum for many decades. 

The extensive Jamaican mining project in- 
volves total expenditures of about 1!‘ million 
dollars. Construction of a pier and harbor 
facilities, a drying plant, overheed tramways 
and other auxiliary equipment is well under- 
way and scheduled for completion early in 
1952. Net result will be a reliable source of 
bauxite to supply the U.S. with low-cost alu- 
minum for generations to come. 

The use of low-silica Jamaican ore to sup- 
plement high-silica Arkansas bauxite will also 
permit the use of even lower grades of do- 
mestic bauxite than are presently regarded 
as usable, and will correspondingly enlarge 
the effective reserve. 

Most of the bauxite used in the U. S. by 
companies other than Reynolds now is im- 
ported from Dutch Guiana, a distance of about 
2500 miles. Jamaica is located only 1000 miles 
from Gulf ports in the U.S. 


(Advertisement) 
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HYATT HY-LOADS 


The complete line of Radial Bearings 


In the selection of bearings for any applica- 


tion, assembly methods, speed, load, life, shaft 


location, lubrication, and available space must 
all be carefully considered. 

Accordingly, Hyatt Hy-Load Roller Bear- 
ings are made available in ten major types 
and a full range of sizes because no single 
Searing type nor small number of types 


can meet all of the wide variety of design 


requirements or combination of operating 
conditions. 
*% . * 

Hyatt Catalog 547, containing all the needed 
design data, places a wealth of bearing infor- 
mation at your fingertips. If you do not have 
a copy let us send one to you. Hyatt Bearings 
Division, General Motors Corporation, 


Harrison, New Jersey. 
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How to replace hinge 
pins and cotter pins 
with 
ROLLPIN 


self-locking fasteners 


Rollpin replaces hinge pin for faster assembly of hinges. Inexpensively 
and simply driven in place, it cuts assembly costs. Constant spring 
tension holds Rollpin firm against vibration on heavy-duty automobile 
door hinges—on lightweight sheet metal hinges for meter or instru- 
ment panel covers. 


TRY THE ROLLPIN WAY INSTEAD .. . Rollpins offer many advantages as 
pivot and clevis pins for linkages or yoke assemblies. Heat-treated to pro- 
vide excellent fatigue resistance and wear characteristics, Rollpins fit flush, 
grip firmly in the outer or inner members, depending on your design require- 
ments, and are simply, inexpensively pressed in place. They are faster to 
install than cotter pins or safety wire . . . straight edges protect workers’ 
fingers and clothing. Rollpins are readily removed with a punch... can be 
used again and again .. . assure simplified maintenance 


Once you test their effectiveness you'll want the secure, vibration-proof 
fastening of Rollpins in your products. Write now for a sample package and 
full details. Elastic Stop Nut Corporation of America, 2330 Vauxhall Road, 


| nion N J 


PRODUCT OF 


ELASTIC STOP NUT CORPORATION OF AMERICA 


GET YOUR FREE TRIAL ASSORTMENT OF ROLLPINS. 


Elastic Stop Nut Corporation of America Ske k HERE'S HOW ROLLPINS PROVIDE 
2330 Vauxhall Road, Union, N. J. A VIBRATION-PROOF FIT 


ation data and test samples ® Rollpins are easily pressed into production 
drilled holes — chamfered ends facilitate 

automatic or manual insertion 
Rollpins compress as they are driven— 
Name are self-retaining in production drilled 
j holes—fit flush. Secondary hole-ream ng or 

riveting operations are eliminated 

Constant spring tension against walls of 
hole lock Rollpins permanently in place 
until deliberately removed with a pin 
\ punch. Rollpins don’t damage the hole and 

City Zone State -_ » = can be used again and again 


Firm 


Address 
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at Ford’s new Buffalo plant 


...Danly Presses are At the Ford Motor Company's new Buffalo plant, several Danly 
Torrington Bearing-Equipped Underdrive Presses—ranging from 600 to 1000-tons capacity 
—are producing stampings for Ford, Lincoln and Mercury 
cars. In each press, nine Torrington Bearings team up to 
deliver smooth ram power and help reduce press downtime. 
Spherical, Tapered and Radial Roller Bearings, and NCS 
Type Needle Bearings, are used in the driveshaft assembly 
and intermediate gear driveshaft of the new presses, which 
embody the latest developments for high-speed production 
and easy maintenance. 
Why not include the advantages of Torrington Bearings 
in your equipment. Our engineers will be glad to help you. 
THE TORRINGTON COMPANY 


South Bend 21, Ind ° Torrington, Conn 
District Offices and Distributors in Principol Cities of United Stotes and Canada 


TORRINGTON BEARINGS 


SPHERICAL ROLLER + TAPERED ROLLER + STRAIGHT ROLLER + BALL + NEEDLE + NEEDLE ROLLERS 





The experience of countless users of electric motors prove conclusively 


that Klixon Protectors keep motors from overheating and burning out. 


Built-in by the motor manufacturer, the Klixon Protector stands con- 
stant guard, always ready to prevent the motor from burning out by cutting 
“off” the power just before the motor becomes dangerously overheated. 
Tnen when it cools to a safe operating temperature, the Protector snaps 
the power “on” again on the manual reset type when the red button is 
pushed; and automatically on the cutomatic reset types. 


Remember, that all motors do not come protected against burnouts... 
and the only sure way for you to get motors equipped with Klixon Protec- 
tors is to specify On your motor purchase order “Motors with built-in 


Klixon Protectors 


As a user of electric motors, you can keep production moving, cut 
down motor upkeep to a minimum by ordering and using motors with 


built-in Klixon Protectors. The additional cost is low — pays for itself in 


LIxON 


SPENCER THERMOSTAT 
Division of Metals & Controls Corp 
910 FOREST ST., ATTLEBORO, MASS. 


short order. 








KLIXON 
MOTOR PROTECTORS 
MAKE EVERY WEEK 

FIRE PREVENTION 
WEEK 


Statistics show that motors are 
a leading cause of electrical 
fires. Klixon Protectors con- 
tribute to fire prevention in the 
plant and home by preventing 
motors from becoming danger- 
ously overheated and starting 
fires. They safeguard property 
and lives when used in motor- 
driven products. Help prevent 
fires by using motors with 
built-in Klixon Protectors. 


I. NGINEERIN 








COMPACTNESS 


y. HIGH EFFICIENCY 
a | _ LONG LIFE 


[A 
ae. Typical examples of the many Foote Bros.- 


FS Louis Allis Gearmotors now in service. 


These compact Gearmotors are available 
in a wide range of sizes from 1 through 
75 H. P. with Open, Drip-Proof, Enclosed, 


Splash-Proof and Explosion-Proof motors. 


THE LOUIS ALLIS CO. 
MILWAUKEE 7, WISCONSIN 





Anouncing..- ANOTHER 
REMARKABLE BLACKHAWK — 
RAULIG POWER PUMP © 


UP TO 93% over-all operating efficiencies! 





QUIET... vibra‘ionless! 


ADAPTABLE to an infinite variety 
of loads and speeds? 


For the finest in modern power pumps, you'll want your equipment. And operating and maintenance costs 

the new Blackhawk P-237. Here's a 6-piston, wobble yo down. 

plate design with a 15 hp maximum intermittent Performance? For example, you can deliver 3 gpm 

capacity. at 1350 rpm and 6000 psi... with only 11.65 hp input 
As for economy — you pay no premium for the And long life at unsurpassed efficiencies is assured 

advantages offered by the P-237, Compactness and by husky anti-friction bearings. You'll want full facts 

over-all efficiency spell important design savings for on these and many other features. 


ALREADY SUCCESSFULLY APPLIED 
on rugged equipment of 
leading manufacturers 


Following are typical installations of the P-237 Pump 
Cranes Snow Plows 
Bulldozers Mining Machinery 
Loaders Hydraulic Presses 
Trench Diggers Materials Handling Equipment 
A bank of three P-237 Blackhawk : Scrapers Test Stands 
pumps make up the hydraulic heart Road Graders Farm Implements 
of this famous Bucyrus-Erie ‘‘Hydré Two P-237 Pumps (along with Black 
Crane Blackhawk valves give finge hawk control valves) are used on this 
a 


> cont 71 oO re h ime c 
uf ntr f boom st 100-ton G. T. Bynum Co. oi! field pipe 
shell jaws and outriggers straightener for pipe up to 16 in 


r- Oump Trucks Tractors 
m- 
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MOBILIZATION NOTE: YOU ARE INVITED 

to write for Bulletin 3-B 
on Blackhawk “Hydrau 
lic Pumps, Rams and 


If you are producing or quoting on a DE 
FENSE PROJECT requiring hydraulic 
components — remember Blackhawk is a ; 

Valves” as well as for 


veteran in meeting government specifica- : 
8 Bulletin 2-P on the new 


tions .. . will fulfill complete responsibil- t.. aa 

I P.23 Power Pump. 
ity for you including cost analysis anc Blackhawk Mfg. Co., 
engineering development if needed. This 55u. W. Rogers, Mil- 


experience is at your service weukee i, Wis. 


PIONEER SPECIALISTS IN HIGH-PRESSURE HYDRAULICS FOR 
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‘The design of the best and most efficient air- 
planes is a challenge the American aviation 
industry willingly accepts. Here at Northrop we 
find PRODUCT ENGINEERING an outstanding 
source of information in helping us to design 
better airplanes for our Armed Services.” 


W. F. Knieriem, Chief Engineer 
Northrop Aircraft, Inc 
Hawthorne, California 


HE DESIGNS 


~ HE READS 


Pr 





NEW AIR POWER FOR AMERICA... 


PRODUCT ENGINEERING 


In the fast-growing Aircraft Industry, PRODUCT ENGINEERING 
gives you the same fop coverage 





of product-design engineers it provides in every division 
of the giant ORIGINAL EQUIPMENT MARKET* 


ICK your markets pick any Design-l ngineet 

ing Headquarters where parts, materials, com 
ponents and finishes are spec ified for the $100 billion 
of machinery, equipment, and appliances Metal 
working will produce this year. Then single out the 
engineering executives in these Design-Engineering 
Headquarters with real buying authority. Do these 
two things and you will have a clear picture of the 
places and men to which Propuct ENGINEERING 
can take your advertising with powerful, saleswise 
im pac t 


How important is this fact to you? The answer ts 


POD UCU 


EN GUNES RING 


compelling and simple: the more than 18,000 paid 
subscribers to PRODUCT ENGINEERING are making 
the basic decisions about the $26 billion worth of 
riginal equipment Metalworking is buying this year 

Study the sales power Propuct ENGIt'r&RING 
puts behind the advertising of 600 successful com 
panies. Look at the editorial pages of this only design 
magazine your best customers and prospects pay to 


; 


read. Then you'll know why for top sales in your 
biggest market for parts, materials, components, or 
finishes PrRopuCT ENGINEERING is the place to 


concent fe your advertising 


A McGraw-Hill Publication 


DISTRICT OFFICES: Atlanta 3 * Boston 16 * Chicago 11 * Cincin 
nati 8 * Cleveland 15 * Dallas 1 * Detroit 26 * Les Angeles 17 
New York 18 * Philodelphio 3 * Pittsburgh 22 * Sen Francisco 4 


ARP McGraw-Hill Building, New York 18 





PRODUCT ENGINEERING CARRIES MORE ORIGINAL EQUIPMENT* 
ADVERTISING THAN ANY OTHER MAGAZINE IN THE WORLD! 





*When your parts, materials, components 
or finishes are selected by product-design 
engineers for incorporation in new ma- 
chinery, equipment or appliances. . . they 
are specified as Original Equipment. The 
Original Equipment Market is the big 
volume, repeat-orde: market which offers 
any supplier of parts, materials, com 
ponents or finishes industry's biggest 


sales opportunity. And advertisers ploce 
more advertising pages, and invest more 
advertising dollars, in PRODUCT ENGI 
NEERING than in any other design mag- 
azine in the world because they know 
PRODUCT ENGINEERING gives them top 
coverage of the Original Equipment 
Market's basic buyers at lowest cost 





AMERICA’S NEW PRODUCTS READ PRODUCT ENGINEERING 
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WASHINGTON STEEL CORPORATION 


_ a ee 
Wlicrormold Stainless Stee 
WASHINGTON, PENNSYLVANIA PHONE: WASHINGTON 5900 


JOHN C. RICHARDS 
GENERAL MANAGER OF SALES 


October 1, 1951 





YOU CAN STILL PRODUCE STAINLESS STEEL PRODUCTS 


TYPE 4350 IS STAINLESS STEEL 


Type 450 (straight-—chrome) enables many fabricators to continue 
production of stainless products, by consideration of its fabric 


ing qualities and physical and chemical properties. 
HAVE YOU EXPLORED THE POSSIBILITIES OF MICROROLD TYPE 430 SHEETS? 


MicroRold Type 4350 offers the same fabricating advantages, such as 
‘o-accurate thinness control, uniformity of gauge, increased 


product yield, longer die wear and excellent 


characterized by the MicroRold trade name. 


Our warehouse distributors are available to: 
application and supply problems. Wri 


MicroRold distributors in your area. 


Yours 


WASHINGTON STEEL CORPORATION 


oS 


? 


(V John C. Richards, 
General Manager of Sales 
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aterials ~ AVAILABILITY 
AND TRENDS 








INDUSTRIAL COM- Industrial components which depend on copper are going tobe scarcer 
PONENTS in the fourth quarter. and next year. 
Components which depend on alloy steels will be scarce--but no 
worse than they are now. Carbon steel components may be more plen- 
tiful. The reason is not so much an increase in steel supply, as the im- 
pact of the full controlled materials plan. CMP directives are expected 
to divert more steel to components than has been available up to now. 
This will show up in finished components the first quarter of next year. 
The general components division gets NPA's biggest single allocation of 
copper--larger even than the electrical equipment division. General 
component's allocation in the fourth quarter was eleven percent less than 
the third quarter--a cut of almost 10,000 tons. That measures the gen- 
eral downward trend. The recent strike trouble won't help any. 
Military needs won't hit a peak until ’ate 1952. Asa result, the 
general components division is not cheerful about prospects for holding 
even its reduced fourth quarter allotment. 








DIRECTIVES Steel directives will help components makers by specifically order- 

WILL HELP ing milis to make as much of a product as is necessary to fill all rated 
orders. Hot rolled bars, for example, have been extremely short. The 
thirty-three companies that cold-finish them for components manufac- 
turers have often been unable toget sufficient supplies. Now their needs 
are figured in to a general directive to steel producers. They should be 
able to get full deliveryon their orders. The first directive on behalf of 
cold finished bar producers will take effect in October. 

Warehouse supplies of steel are going to be increased-another break 
for many components makers. Mills have been delivering at least eighty- 
five percent ofa 1950 base period to warehouses; NPA will increase the 
minimum to 100 percent of the base period. This will mean about 2,000,000 
tons of additional steel for warehouse customers. 


ELECTRIC MOTORS Under NPA rules they are assigned to the electric equipment divi- 
sion. As a whole, the electric equipment division did better regarding 
copper for the fourth quarter than the general components division. In- 
stead of a cut, it got 8,500 tons more. Electric motors got enough of 
this to hold allocations to the third quarter level. This means present 
production will be maintained until next year at least. Eighty-five to 
ninety percent of orders have been defense-rated and the amount has been 
increasing. Under the complete CMP as it will take effect in the fourth 
quarter, all orders will be rated, of course--those frorn consumer dur- 
ables makers as well as those from weapons makers. Lead-time on 
orders is running from two years for heavy motors for steel milis to 
three months for small sizes. The delay is due to materials shortages-- 
there's plenty of capacity. 





STOCK GEARS Material is the key factor here, too, though machine load crops up 
as a short-run bottleneck occasionally. Gear makers got only seventy- 
five percent of their fourth quarter requests for carbon steel. Worm 
gears are hard hit by the alloys shortage. 





(continued on page 119) 
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fre All Air Cylinders AUKE 


FLOATING BRONZE CUSHION SLEEVE 


CUSHION FLOATER RING AND,SEAL 
PISTON PACKING EXPANDER SPRINGS 


BALL TYPE CHECK VALVE 
4 


i 


GROUND AND POLISHED ROD 





A 


= | 


SELF-ADJUSTING ROD PACKINGS 





SHAKEPROOFED STAINLESS STEEL 
BLEEDER ADJUSTMENT 


0” RING SEALS "4 
FLANGE . e 


BRASS CYLINDER TUBE LOW PRESSURE 


Not when it comes to cushion sleeves, flange design or the packing 
of pistons and pisten rods. Each of these elemer.ts of the Hanna low pressure 
cylinder provides special benefits for you. Notice the expander springs 
which insure uniform contact of piston packing with cylinder; the cork floater 
ring facilitating cushion alignment with head and insuring a seal during 
cushioning; the spring-backed chevron rod packings, self-adjusting for Send or 
consistently correct compression; the flange design permitting removal 
of front head without disturbing mounting. These Hanna-engineered features Catalog 
are refinements resulting from fifty years’ experience in design —_ 
application of pneumatic and hydraulic equipment. To yo. they jenna tow Pressure Cylinders 
mean increased efhiciency—decreased maintenance. «sk for Catalog No. 236 


DOF Annwerdsary SV] - 1957 


1763 Elston Avenue, Chicago 22, Illinois 
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FASTENERS Production of tubular and split rivets is still running well below the 
900-million pieces produced monthly toward the end of last year. Pro- 
duction was down to 500-million pieces a month last spring; ithas climbed 
some recently. Shortage of rods and wire is the problem. Directives 
will help in the fourth quarter. Copper is the problem in non-ferrous 
bolts, screws and other fasteners. Cold finished bars for carbon steel 
fasteners have been hard to get, particularly for those who buy in less- 
than-mill quantities. In general, capacity is believed adequate to meet 
demands. Officials think the production trend will be up for fasteners 
made of carbon steel as directives take hold of mill production. 





COLD ROLLED Structural shapes will remain a severe shortage, with no likelihood 

FORMED SHAPES of relief until after the second quarter of next year. About half of 
structural shapes produced are going for industrial rather than con- 
struction purposes due to the impact of heavy military production and 
such defense supporting programs as freight cars and barges. Wash- 
ington officials expect an easing of the supply of stripand sheet next year; 
capacity is up thirty per cent over 1948. CMP controls should smooth 
out the problem of getting flat rolled steel for punch-press production by 
the firstquarter. The big part of this output which winds up in consnmer 
durable products will be getting full CMP assistance by that time. The 
military demand for steel plate is still mounting; no relief from this 
shortage is in sight. It is one of the worst and will probably stay that 
way all through the mobilization period. 








BEARINGS Some shortages trace back to lack of capacity as well as to scarcity 
of materials. Facilities to produce very smal! ball bearings, for ex- 
ample, are inadequate. A special study was made by NPA in June which 
turned up this and other capacity bottlenecks in the industry. Scarcity 
of materials is the most common complaint, however. The trend is 
towardeven greater shortages. The full impact of military demand will 
not be felt until the first half of next year, with liitle by way of increased 
capacity or materials supply tobrighten the picture. Prime contractors, 
faced with a scarcity of precision type ball bearing in this country, are 
being encouraged by the three military departments to place orders for 
ball bearings with European manufacturers. 

Orders for European bearings may be placed through U. S. bearing 
manufacturers, importers or directly with European manufacturers, the 
Defense Department said. Within three to four months after placement 
of orders, the survey showed, Eurcpean companies will be able to supply 
instrument type ball bearings. 





COUPLINGS Aluminum couplings with capacities of 3/4 hp to 50 hp at 1750 rpm, 
in sizes 7 in. toll in. require approximately five months lead time. The 
problem is primarily production capacity. Volume will be increased as 
of December, but when the ceiling on materials will be hit is hard to say. 
Itis impractical to change to steel because of added cost of fabrication. 

Steel couplings range from 12 in. to 27 in. in size and 50 hp at 1700 
rpm to 700 hp at 1350 rpm. These are primarily internal combustion 
types. Lead time on these is about seven months. Delivery >nnon-rated 
orders still obtainable, but rated order gets preference. 


TORQUE Torque converters, ranging in size from 50 to 100 hp, require ab ut 

CONVERTERS 9 to 12 months lead time, depending on size. Added load has been put on 
manufacturers by the opening up of heavy-duty, off-highway truck busi- 
ness. The oil industry has been a heavy user in the past, but is now 
tapering off. 
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Piasecki Helicopter Corporation uses Tubular 
SPEED CLIPS® to make spectacular savings over 
previous method of attaching blanket insulation 


The “flying workhorse” for the Air Force and the Army, 
Piasecki’s new helicopter carries aboard a top-flight 
example of SPEED NUT savings. 

Blanket insulation has to be attached inside the craft 
in over 700 locations. The old fastening method 
needed revising to save asserably time and, more im- 
portant, to save weight. The perfect answer . . . Tubular 
SPEED CLIPS and standard rivets. They could take thi 
place of complicated previous methods, and provide 


“OLD wo 





<Z 
eu 


SS 


SPEED CLIP 
METHOD 








| horde “picks up 
71% assembly savings...73% weight savings 


an amazing 71% assembly saving, and a total weight 


savings of 73%! 

Now Tinnerman Tubular Clips, along with hundreds 
of other SPEED NUTS. are specified for use on all Navy 
HUP-1 craft and also are used on the new Piasecki 
H-21 Air Force Assault and Army Transport Helicopter. 


With coday’s production schedules . . . and budgets... 
it’s well worthwhile to “check the Tinnerman line before 
you design.” Write for more reasons why, presented in 
new 24-page booklet “A Story of Quality.” TINNERMAN 
PRODUCTS, INC., Dept. 12, Box 6688, Cleveland 1, Ohio 
In Canada: Dominion Fasteners Ltd., Hamilton. In Great 
Britain: Simmonds Aerocessories, Ltd., Treforest, Wales 


Drawings at left show 
obvious SPEED CLIP sav- 
Old method “‘re- 
quired complicated clip 
assembly to be riveted to 
panel. SPEED-CLIP needs. 
only clearance hole in 
existing panel and rivet 
ta provide vibration- 
-proof attachment. 


ings. 
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A Job for Engineering Societies 


GRAFT, corruption and other forms of dishonesty 
are rampant in our national government, particularly 
n the highest levels. Because crookedness is con 
doned, it is encouraged. Who is the greater scoundrel 

the racketeer who rose from the slums or the man 
born of means who, elected or appointed to high 
office, indulges in graft a:.1 corruption or condones 


t among his friends fellow workers? 


Already the effects of wide flung 


politi al corr Ip 
The administration 


wails that it government has 


lost the stampede of 
rookedness is tramp! the spirit of patriotism 
Laymen stand last, hey are wrong but 
knowing it is the bru th. Confusion compounds 


onfusion 


What can 


and integrit 


Engineers are also mucl 
tion of many 
Ot B 


povernm 


Commission 


und naval dey 


the wave of stupidity, impropriety and dishonesty 


that has engulfed Washington 


With a total membership of almost one quarter of 
a million, the national engineering societies can 
bring to bear tremendous pressure upon the ruling 
politicians. It is not a question of party politics. Men 
of both major parties are contributing to the rotten 
ness. It is solely a question of honesty versus dis 
honesty, chicanery versus integrity, or the condonance 
of crookedness versus a militant fight for morality 


In ZOv ernment 


As individuals in local sections or at national 
meetings the engineers should propose that proper 
actions be taken in the name of society. At the behest 
of its memberships the national societ ( bring to 
ipon legislators and administrat > power 


ir prestige and infl 


en t en é corrup 


n gover ent 


next 


leanit g now 
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Over forty years of 
Bearing research and 
creative engineering 
combine to offer you 
assured performance 


in your plant and product. 


Nothing Ralls Lite a Ball. 
NEW DEPARTURE 


BALL BEARINGS 


NEW DEPARTURE ¢ DIVISION OF GENERAL MOTORS e¢ BRISTOL, CONNECTICUT 
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HOW 7O TACKLE 


aterials Substitution 


HE pinch in many materials is just beginning 
to hurt. Up to now supplies have been spotty, 
but companies working on direct and supporting 
military programs have not had too much difh 
culty in balancing inventories with production 
schedules. Even manufacturers of consumer goods 


} 


have een successful in maintaining production 


althc agh with some disruptions and cutbacks 
But for the next 
The 


the producti m st 


year, at least, the picture will 


military progr 


n 
al 


| 


, 
ages and 1S bound t 


vet Worse is yust entering 
) create short 
Al 


on the melt schedule of nickel- 


ives ner manufacturing industries 


ly the demand 


consul 


moly-cobalt steels is 2} times the supply; in the 
ase of chromium bearing steels, it is 13 over the 


schedul is that some 


| 
ain tact 


anufactu 


duc tion 





ing has to give. Some n rers will find 


their sources of sup} Others, including 


those working on direct military contacts, will 


have tO use downer: 


ded materials: already Army 








The short and long range ovt- 
look in metals and non-metals. 





will 





Fifteen that 
help in assuring adequate supplies. 


suggestions 


Case examples of what some of 
the bigger companies are doing 


Factors to consider when substi 
tuting one material for anothe 


Where plastics fit into the pic- 
ture and how they can be used 


Specific data on substitutes for 
steel and other critical metals 


New developments in metals 


and how industry plans to use them. 


Ordnance, the Air Force, Naval 
Air, among others, have approved tentative sul 
the 


materials requirements for certain military hard 


and Bureau 


stitutes for alloy steels. This is necessary, for 
ware, and particularly for jet engines and ele 
tronic gear, are much more severe than durin, 
he last war; for example, the specifications 

ow temperature impact 


properties on armor plat 


for the tank program requires the use of steels 
vith a nickel content of four to five hundred per 
greater than during the last war 
If expansion programs charted by Defens 
Minerals Administration keep on schedule, tl 
of full platter will return for many raw t 
s by the end of 1953. Expansion rests 
pr duction projects appre ved rol uich iX 
ation and on minerals exploration proj 
ceiving government assistance 
The really bad news list in 1953 will be a s 


ne, but will include copper. tungsten. and bal 




















n 


DMA uses 


Nav 
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plenty of 
ountry 
need be only ten 
ng plants are 


ars per | 
for est 


new process dev loped 


y actually reduces the cost 
aT 
dollar per Ib 


the ' 
will skyrocket. There is 
titanium in 


for 
and Canada iny 


porary 


near 
lil ed us¢ 
ore this 
50 shortage 
while process 
built 


DMA expects iror 


SS 


than dem 


imports, and some 


But 


rom taconite the 


has 


with de 
‘ king only 
i fraction of one percent. Exy 


t 
ilread i will 


,ansion 


provide 35.000 


y approve 
tons per year 

Aluminum production will equal 
lemand well within the 
years, DMA believes. Magnesium is 
xpected to meet foreseeable needs 
ind additional expansion can be pro 
ided if the 


1 next two 


aluminum program l igs 


down 


tne price 


government-owned smelter 


was producing enough for 

ind probably a little for the stockpile 
But t of 

terial has Bo 
and ran there 
31. When a new Bolivian agree- 
is reached, the government can 
continue its fight against world prices 
ndefinitely. If will simply 


our biggest source raw ma 


the smelter been 


our contract 


for 
livia 
May 


t 
ment 


out 


not we 


CONSIDERATIONS IN SELECTING A SUBSTITUTE MATERIAL 


PROPERTIES 
* Melting point 


Transformation point 

Recrystallization point 

Specitic graviiy 

Electrical conductivity 

Electrical resistivity 

Therma! conductivity 

Thermal resistivity 

Coefficient of thermal expansion 

Ultimate strength, tension 

Ultimate strength, compression 

Yield strength, tension 

Yield strength, compression 

Proportional limit 

Modulus of elasticity 

Elongation in 2.0 in 

Cup ductility 

Torsion properties 
Modulus of rigidity, Yield strength, Pro- 
portional limit, Strain at rupture. 

Ratio of tensile strength to density 

Ratio of compressive strength to density 

Ratio of torsional strength to density 

Hardness 
At sub-zero temperatures, At room tem 
peratures, At elevated temperatures 

Damping characteristics 

Impact strength 

Creep rate 
At room temperature, At elevated tem- 
peratures 

Stress rupture time 

Notch sensitivity 

Endurance limit 

Other 
Refiection, Corrosion and oxidization 
resistance, Abrasion resistance, Per- 
meability or dielectric constant, Arc 
res stance. 


ASSEMBLY 
© Arc Weidiang 
Manual d-c, Manual a-c, Automatic 
d-c, Automatic a+¢, Submerged arc, 
Shielded arc. 
Resistance Welding 
Spot, Projection, Butt, Seam, Flash. 
Brazing 
Resistance brazing, Torch brazing, In- 
duction brazing, Furnace brazing. 
Gas Welding 
Manual, Automatic. 
Soldering 
Riveting 
Others 
Self-tapping screws, Retaining rings, 
Standard bolts, Metal stitching, 
Threaded joints, Cementing, Shrink 
and press fits, Staking, Crimping. 


cost 


HEAT TREATMENT 
¢ Hardening 
* Annealing 
¢ Low Temperature Treatment 
* Surface hardening 
Cyaniding 
Flame 
induction 
Nitriding 
Carburizing 
FABRICATION 
© Casting 
Die casting, Investment casting, Plaster 
mold casting, Sand casting, Permanent 
mold casting, Centrifugal casting. 
* Molding 
® Forming 
Bending, Stamping, Spinning, Die 
forming and drawing, Electroforming, 


Roll forming, Fress brake forming, 
Pressing, hot or cold, Stretch or com 
pression forming, Fluting, Embossing, 
Engraving. 

*® Forging 
Hammer, Upset, Drop die, Header 

* Metallizing 

* Powder metailurgy 

© Extrusion 
Die, het or cold, Impact. 

* Machining 
Turning, Milling, Drilling, Grinding, 
Reaming, Honing, Tapping, Contcur 
Milling, Planing, Broaching, Chasing 

¢ Other 
Roll threading, Cold heading, Flame 
cutting, Friction Sawing, Swaging. 


FINISHING 
* Piating 

Cadmium, Zinc, Copper, Chromium, 
Nickel, Silver, other. 

Polishing 

Buffing 

Scratch brushing 

Burnishing 

Barrel tumbling 

Sand or grit blasting 

Chemica! Coatings 
Phosphates, Oxides 

Shot peening 

Organic Coatings 
Natural Resins, Synthetic-thermoplastic 
and thermosetting (incl. Silicones). 

Painting 
Varnishes, Enamels, Lacquers, Wrinkle 
Finish. 

Staining 

Etching 

Coloring 

Electropolishing 











1 
110n 
! 


kel expansion is 


w sources of Pp 
these two 
reasingly as 


ones. They may not show 
supply even by the end ra 


A MATERIAL PROGRAM 


Another excellent sou 
ation is th 


ves Materials 


yntact with their re 


Saiesmen 
ese twenty 
epends on offices and as a 
| rmment reg 


ition In 


1 m 


ISS 1ed by materi 
les appearing in 


magazines will prov 


tor approval ot 
lants, quit 


in most P ! I ] i composit ons 
} 
Dstitution <¢ Fe jualit 


ss th su 1 il reatment, non-standard to 
tor another is expect lt t tor af ra f size dimensions or 
extended period there 1s f t [ | 


l nil lucts j now almost 
hange drawings Ss | f 


l 5 { n nd ertainly 
hat has been donc é over noti rf t manageme nor 
Mir Innis ' ' 


sal 


rd oth fr SO 


1 and fore 


Propuct ENGINEERING 





Source 
Primcipte Parts Made From Thes Steet 


Vode © Towne Form Ma P1007 


supply than types Special re 
quirements mean that the supplier 
must disrupt production or at least 
make minor modifications in his pro- 
duction lines to accomodate a special 
order. This he is unlikely to do, 
especially when his backlog is at least 
a year on standard type. 
Concentrating on engineering 
standards pays off in terms of avail- 
ability right now, and in the long run 
results in lower Many com- 
panies are using display panels in the 
engineering department to highlight 
critical items. Standard fastening de- 
vices, springs, hydraulic fittings, 
valves, and other components in ap- 
proved types and sizes are mounted 
on display boards so that visual inspec- 
tion can be made prior to specification 
Douglas Aircraft even utilizes draft- 
ing stencils for such items as hydrau- 
fittings, and has found that they 
rease drafting time as 


costs 


much as 20 


another instance, 


one con 
photographs as well as 
f 1 manual so 
ossibie 


” 


I 


pproximateély 

month for CMP 

. I t e into the iron and steel 
livision of DMA Each request is 
onsidered on an individual basis. But 
since l 


steel mills get enough 
nickel 
; 


or molybdenum to meet their 
melt schedules, downgrading is man 


[ 


or 


cannot 


datory 

If the has a good story, DMA 
officials listen co him. In the 
case of materials for certain electrical 
applications or for thermostatic bi- 


user 


will 
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netal, it is difficult tO make 


tions and the user's request 


would be approved. In the 
materials for structural 


applucations 


DMaA is being hard-boiled. Unless the 


user can prove that a high alloy steel 
is necessary, he may have to use one 
of the TS (tentative standard) or 
boron steel alloys. Cuts will be made 
on a percentage basis, with direct mili- 
tary users getting the highest percent- 
age, supporting military the next high 
est, and civilian users, what is left 

In many companies, the engineering 
department has broken down the ma- 
terials requirements into two Broups 
One group consists of materials for 
driveshafts, gears, or heavily loaded 
structural elements, which must be 
considered on an inde’ ‘idual basis. The 
second group consists of materials for 
secondary structures, for which the 
substitute possibilities are much 
broader. An aluminum die 
ing, for example, might easily be re 
placed with a malleable iron casting 
Approving a broad substitut 

ram on non-critical items will 
he purchasing department more 
lom of action and permit more time to 
be devoted to 
omponents and strus 
II is 


veloped 


cast hous 


materials for crit 
tures. In tl 
shown a list of substitutes de 
consideration r¢ 
application by Yale & Town 
ie ite all face fs f a pr f ed 
n. The designer 
ally is inclined to consider mechanical 
ies above all others in analyz- 
ing a material as a substitute. There 
is much more to be considered, (Table 
page 124) including 
PHYSICAL AS WELI 
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and yield 
f elasticity and cup ductilit 
important, but physical proj 
rties such as melting point, coeinciet 
f thermal exparision 
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e hardening treatments 

ADAPTABILITY TO PROPOSI 
ATION METHODS. Whether th 
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techniques of 


lanical properties 
METHOD OF ASSEMBLY. W 
1 that hee Ided 
pecn weiaec SO 
or assembled 
becomes short 
must be substitute 


table for assembly 
or techniques 


Not 


the type but also the form of the 


METHOD OF FINISHING 


rial may govern the finishing m 
particularly when ch mical d 
lectrochemical procedures are us¢ 

COST OF MATERIAL AND 
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re} re 


the cost of 


MENT costs 


R iw 
small portion of 
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e finished product he cos ot 


only a 
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performing any of the previous op 

erations can overshadow this. Ins 

far as materials costs are concerned 
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materials suc 

IS or boron steels are price 1 below 
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yst of substitute 


standard alloy steels; this was not true 
war. (2) The price 
material at the mill i 

e from a wareho 

ifferent things The 
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een properly selected, 
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st, strength, lif 
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rial for them has been se 
“opinion” basis. When 
television receivers beg 

» get short, for example, DuMont in 
vestigated and found that the gage of 
heet used for the chassis could be cut 
n half without any effect whatsoever 
on receiver performance or quality. To 
play safe, the average designer selects 
than he needs and 
then adds a factor of safety of three 
or f which may not be justified 
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SUBSTITUTE 


SELECTED STEEL 


ALLOY STEELS 
SAE 2317-AlS! 2315 


Ist CHOICE 


SAE 3115, or 
AIS! 3120 


AE 


Al 


AE 
1 2517 


25) 
2515, 


Al 


AE 
AE 
Alsi 


AE 9840, ¢ 
9845 


FREE-MACHINING 
STEELS 


12-AIS! B1112 


-AIS! C1117 


~AIS! C1137 


CARBON 


SAE 1020- 


STEELS 
AISI C1017 


SAE 1038, or 
AIS! C1038 


SAE 1038, or 
AIS! C1038 


SAE 
AISI 


1043, or 
C1043 


1075 SAE 1078, or 


AIS! C1078 
SAE 1090, or 
AIS! C1090 


SAE-AiS! 


SAE-AISI 
Drill rod 


1095 


kew concerns have the money or 
ne to actually estimate the number 
reversals that a shaft must 
and then actually test a 
model of the projected design to 
lestruction. But a close examination or 
test of a structure will often result in 
a ciable savings in materials. Some 
times, but not often, a can be 
lesigned right out of the ct 


f 
yt 


stress 


withstand 
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2nd CHOICE 


8615, 
SAE 8617, 
i 8620 
SAE 4815, 
AE 4817, 
AIS! 4820 
AE 4137, 
AE 4140, 
1 4142 


3135, 
3140, o 
3141 


SAE 1042 
AISI C1042 


SAE 1980, or 
AiSi C1080 


SAE 1086, or 
AIS! C1086 


? 


ALLOY, CARBON, AND FREE-MACHINING STEELS 


RECOMMENDED SUBSTITUTES 


3rd CHOICE 4th CHOICE REMARKS 


As a fifth choice, SAE 8822 can be 
specified 


SAE 4615, SAE 4617, 
or AIS! 4620 


SAE 8719, or 
AISI 8720 


SAE 8615, SAE 
8617, or AISI 
8620 


SAE 8637-40 
AISI 8641-42 


SAE 8820 


Other possible substitutes are SAE 


4140, or SAE 514y. 


SAE 8740, or AIS! 
8742 


Only substitutes when steel is to be 
nitrided 


Other substitutes are SAE 8740, AiS! 
8742, or SAE 5140 


SAE 9840. 


q SAE 8637-40, or 
AIS! 9845 


AIS! 8641-42 


3141 AE 1045 can be used when equip- 
ment is available for heat-treatment, 
induction hardening, and spray- 
quenching. 


SAE 413/, 
SAE 4140, 
AIS! 4142 


SAE 3140, or A 


2 ca 


As a fifth cho n be 


used. 


SAE 3115, or AIS! 3120 ce, SAE 882 


AE As a fifth choice r AlS!t 
8720 2 


can be u 


SAE 8719 
can be used. Also, 


d 


SAE 8615, 
or AIS! 8620 


8617 


AE 2 


her substitutes are SAE 1117, AiS! 
1 AE 1118 and AIS! C1118 
th the exception of 1117 and 1118, 
these steels should not be heat-treated 
or welded. 


AIS! C1110 


} 
lil? 


X1020-AIS! C1022 
1018-AIS! C1018 
1019-AIS! C1019 
1021-AIS! C1021 


SAE X1315, or 
AIS! €1118 


SAE 
SAE 
SAE 
SAE 


Fourth group of substitutes has poorer 
machining characteristics. All substi- 
tutes have equally good carburizing 
characteristics. When no heat-treating 
or welding is required, SAE 1115, or 
1120, or AIS! C1115, or C1120 can 
be used. 


Other substitutes: SAE 1137, or AIS! 
C1137; SAE 1141, or AIS! C1141; 
SAE-AISI 8630 alloy; SAE-AIS! 8632 
alloy. 


Other substitutes: SAE 1137, or AIS! 
C1137; SAE 1141, or AIS! C1141; 
SAE-AISI 8635 alloy; SAE-AIS! 8637 
alloy. 


Other subst'tutes: SAE 1050, or AIS! 
C1050; SAE 1137, or AiS! C1137; 
SAE 1141, or AlSi C1141; SAE-AISI 
8640 


SAE 1040, or SAE 1033-AISi C1033 


AISI C1040 


SAE 1039, or 
AIS! C1039 


SAE 1042, or AIS! 
C1042 


SAE 1049, or AIS! 
C1049 


SAE 1046, or 
AISI C1046 


or 


AIS! 1072 


Divisi 
Motors Corporation. S« 
1950 and 1951 
An example of an 
made along this line is 
1045 


In pre ate search Laboratories General 
rials. Pre-stressing of components and 
structures is an excellent approach to 
longer life, better performance, and in 
many instances, reduced alloy or size 
requirements. The importance that the 
editors of Product Engineering attrib- 
ute to this subject is illustrated by the is done | 
series of les that | t yr 


vestigate tre np } on 
previous is 
sues in 
approac h 


stce to 


eing 


or 1050 carbon 


such as 4340 or 9840 


alloy steels 
y heat-treating, drawing back 

ore strength, and induction hard 
ng and spray quenching 


articles t ave been run on for 
the subject by J. O. Almen of the Re eni 


induce 


ng and 
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The television industry, ond the Philco Corporation in 
particulor, wos one of the first to design critical mote 
rials out of the product insofor as possible. The for These aluminum nameplotes used on Delco Appliance Rigidframe 
mer Philco receiver ciiassis contained a heavy power motors ars now mode of stock which is only 0.016 in. in thick 
ness os ceonirasted with the old stock which wos 0.0225 in. lt 


can easily be seen in the picture thot there is an appreciable 
y Pp PP 


transformer, permanent magnet focuser, and alumi 





num mounting straps for the picture tube, which are 


h - 
eliminated by the new design difference in even os small a quantity os one hundred name 


plates. Other substitutes developed by Delco engineers include 
Piet , (1) Steel tubing hos been substituted for aluminum rod for our 


: avtomobile heater motor commutator bushings. This bushing 
BE 4 tokes the strain in pressing molded phenolic commutators on 
the shofts and also acts as a spocer. (2) Nickel plated steel 

brush holders hove replaced the former holders made of brass 
strip on automobile heater motors. Internal fractional horse- 
power motor leads tormerly employed rubber. Now plastic insula 
tion has been substituted with satisfactory performance. (3) Cop 
per is conserved ond performance unoffected by replacing cop 
per tubing on ‘-srner fuel lines with steel tubing. The humidifier 
pans used on certain pieces of equipment hove been charged 
from stainless steel to vitrified enan si on carbon steel. Here is 
another example of a materials change which has little or no 
effect on performance. (4) Shallow well pump crossheods were 
formerly made from die cast zinc. Cast iron has replaced the 
zinc, This change too hos no effect on performance or quolity 


The new receiver contains no cobalt, 68 percent less 
aluminum, 58 percent less silicon steel, 51 percent 
ferrite, 26 percent less copper, and 15 percent less 
nickel. Total weight saved by this redesigned model 
is 12.12 Ib or about 30 percent. Performance tests 


indicate on improvement over previous models. The one piece counter 


weight ond radiator cover 
for the Yale and Towne 
line of fork lift trucks 
formerly wos fabricated of 
cold rolled steel. After ma- 
chining, which represented 
@ problem in handling and 
cost, the housing was 
mounted on a jig and 
poursd full of teed to in- 
crease the weight to cp- 
proximaiely 1800 pounds. 











In the new truck models, 
the counterweight is a gray 
iron casting. The weight is 
sufficient without adding 
lead. Bolt holes as well o: 
radiator louvers ore cast, 
so machining hes heen 
practicaily eliminated. In 

Typical of the changes made by the Hoover Co. are those illus- addition appecrance hos 
trated above: the fabricated motor commutator, left, hos been been improved, available 
replaced by a molded plastic commutator that is being obtained is. F materials are being used, 
from Hoover, Limited of England, and which reduces the weight a and cost has been reduced 
of copper required; the locating plate for the hood of one ™ 75 percent. Pattern costs 
model vacuum cleaner is finished with a chemical treatment to “a were written off in three 
provide corrosion resistance rather than cadmium plated. : weeks. 








On this Kodok Duplex ti Camera the metal moldings on the 
sides of its front plate are to be replaced by leather, the front 
pane! behind the nameplate will be climated ord replaced by o 
larger nomeplate, and the metal identifying button. top center 
will be replaced by decal. On the Brownie Howkeye, the bezel 
that runs up the front and around the viewfinder is being 
changec from aluminum to steel 


Bearing pins for this Allis Chaimers 800 amp 
d-< contactor formerly were mode of Monel 
because of its corrosion resistance ond non- 
magnetic properties. But since non-magnetic 
pins are not required in contactors or switches, 
Type 410 or 416 stainless steel hos been sub- 
stituted. This small change, multiplied by the 
50,000 pins required per yeor, soves several 
hundred pounds of nickel. 


Molded fiber carrying case for pro- 
jectors and comeras manufect=. ed 
by Revere “camera Compony ore 
tight in weight, highly resistant to 
impoct, ond resist oils, moisture, ond 
abrasion. The moteriol is on ax 
creted or wet formed structure made 
from celiviose fibers, a melamine 
resin, and Hycor latex. 


Contact jaw for aviomatic welding head made of Lincolloy, which wos deve! 
oped by Lincoln Electric to replace a precipitation hardening copper alloy 
Hidder. orc welding equipment is used to moke, under an orc completely cov 
ered by granular flux, a mechanical solution of copper and steel. Scrap copper 
t sning chips from commutator turning operations, ore placed on oa steel strip 
Using a m'id steel welding wire, on arc is established and moved along the 
strip, diggig into the steel strip, melting the copper, ond mixing it with the 
molten steel in the weld crater. The mixture varies throughout the solution 
but o cross section will show on average mixture of 50 percent steel and 50 
percent copper. 

lincalloy is harder than steel, and therefore gives excellent wearing quel: 
ties in the contoct areas of ground clamps, holders, and jaws. In addition to 
having low contoct drop, the tendency for Lincalloy to weld to steel at high 
current densities is less than that of other materials used for this same purpose 
A comparative test showed following hardnesses 





Soft Copper 37F 
Hard Drawn Copper 43-458 Rockwell 
Precipitation Hardering Alloy 47-628 Rockwell 
Mild Steel 


lincalloy 


64-688 Rockwe'l 
80-1158 Rockwell 
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sed in a high-temperat 
ve ssel This orig nal 

140 steel, but now 
following steels 


obtai > requi 


steel for this par 
not a blanket 
these materials as : 


ler nach 
icular part 
authorization 
aes titute for 31 


tf 
r 
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MATERIALS CASEBOOK 


STEEL USERS MUST 


Conserve Alloying 


character 


S L prod oO nues to ik which 
all records yet the tical shortage pply; w methods of 
ulloying elements threaten Ipset whi f less metal; and wi horough u 
ndustry ings } hardenabilitv is major juirement transformation 
jenum and ) tl c ron steel I reatment, tempering behavior an 
} el ardenat ty r h pr > pl ures This, of ourse 
th e new alloy an here 

onsidered as a d 


oron steci 


e of the ; 

1¢ definite advantages over th 
These in 

1 forming 
lesca 


I 


Stee ls exist 


d hot and coi 


mally, additions 
molybdenum are 1 
good hard na ili 


nts requ 


addition 


very 


softening 


revised heat t of the boron steel I 
use of materials with even g he us oron steels did n 
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AIS! BORON STEELS 


CHEMICAL COMPOSITION LIMITS, PER CENT 


ely with the 


n of the 


terminatic 


Several companies contin ied 


to specify such material and have been 
for structural parts 
the highly 
Recent and anticipated 
d velopments in alloy composition and 


hniques 


ising it consistently 


formerly requiring more 


illoyed steels 


in heat ‘reatn should 


ent te 


ontribute effectively to the adoption 
ictural 


ontrol of quality 


»f boron steels as standard str 
Su ! 
in be maintained through the use of 
the SAE end-quench hardenability 
ind by the use of the s 


alloys ssf 
test 
rograpnh for 
letecting the presence of the 
residual boron 

Alloy downs 


necessary 


*rading or 
lesser amount of alloying ele 
inother course being 
the ] 


ritica 
modificatio 


followed 
rve 


these 


with a plain 
juite feasible for 
through proper 


respect 
e€ wi {¢ sprea | 
latter require 
and quenching pra 
es to obtain the desired hardness be 
cause of their slower transformation 
rates. This factor plus the sales appeal 
of the mysterious ‘alloy’ have 
contributed to the use of alloy steels in 


applications for which plain carbon 
[ 


word 
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Ni Cr 


0.15/0.35 





essful 


Good heat treating pract 


t C 
more than poor heat treating 


Modert My} 
facilitates the heating cycle 
} 


quenching procedure is 


pra 


erature ontrol Cc 


ment | 
the source 
most violations of correct heat treating 
practice A 
principles of 
application of 


er knowledge of th: 
heat treatment and 
recently developed 
quenching techniques could effectively 
curtail the use of critically 
rials. Plain carbon steels can at least 
be used for parts of light to moderate 
thickness. Automobile parts, 
as crank shafts, piston connecting 
shaft, and 
are examples 


the 
short mate 


section 


cam drive shafts, 
ipplications requiring only sur 

for wear resistance 
developments in batch and con 
irizing arbo-nitrid 
hard chrome plating will 


hardne ss 


1s gas carb 


and 


I 


however 


effort some 


intensive 
vatives are as follows 
1. The 
and sheet assembly in place of 
Trays, handles 
and racks are examples of parts which 
can be converted to this method 
2. The application of  rigidized 


use of welded wire and wir 
solid 


sheet items or castings 


Propuc I 


TENTATIVE STANDARD AND 
BORON STEEL SUBSTITUTIONS 
SAE 


Stendord 
Steel 


Recommended 


Type of Heat Treatment Alternates 


Carburizing and 
through hardening 

Carburizing 

Through hardening 

Carburizing 

Carburizing anc 
through hardening 

Carburizing 

Carburizing and 
through hardening 

Sprirg 

Through hardening 

Carburizing 

Through hardening 
under 3 in 

Through hardening 
over 3 in AIS! 9806* TS 86 B 

Carburizing TS 94 BOO 

Through hardening TS 8600°* 80 B 

arburizing } BOO* TS 94 8B 
Through hardening © chang 
arburizing change 
Thre 


No change 
7300 T 


2590 
3100 


3300 
4000 


TS 8600 
43 BOO 


TS 8100 
AIS! 510¢ 
TS 4100* 81 B 
TS 94 Bor 


4068 
4100 
4300 


TS 86 BOC 


4600 





4800 
5000 


ve 
Through hardening Noc 
arburizing 143 
Through hardening INo ch 
Through hardening TS 8100 
Through hardening TS 86 B00 


higher 


obtain 


sctan thr o} 
resistan througi 


The 


btain 


lighter 


‘ 


to o required strengt 


considerable 


Applications 


savings of 
include 


er casings, ladders, 


flor 
laundry 
cabinets laborator 
The use of pow fered metals 
Iron and steel powder parts are suitabl 
and other machin 

parts. The strength of these parts 
sufficient for many applications. Whe 
y designed, parts can be 
to finished size with resultar 


for years, Cams, 


prope 


! 
mol led 


savings in machining 


The direct re 
t of steel with other material 
involves the problem of where to ge 
Most of othe 
also in short Ak 
inum, however, is threatening to re 

teel for many 


el for 
weight 


Replacement Materials 


acement 
materials the 
tals are supply 
: : 
applicat 1 
Altho 


ll tt there 
LiiO I } c 


ons 
gh als 
exis 


contro 


£00 | 


orrosio 


assets add ne to 


non-t materials 


reinforced polvesters show 


I 
st promise as ste 
Their high strength, light weight 
formability make adantable 
many applic for which 
now used. Their physica! 
and industrial applications are mor« 


fully covered in the plastics section 


them 


ations steel 


propertic 
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Tensile Yieic 
Grede strength | strength “Clongation BHN 
psi psi 
A 90-45-02 | 95/ 105,000 | 


ae 
# 0-40-05 | 85/95,000 | 45 70,000 | 
€ 60-45-15 | 65/75,000 


pas cay 65/75,000 10/30 | 


I i I 


A Pearlitic in structure. Provides good mechanical wear 


resistance. 


Pearlitic-ferritic in structure 


toughness combined 


anneal of either (A) or (B) 


chinability and maximum toughness 


io] 


also higher manganese 


Provides high strength and stiffness, but only mod- 


erate impact strength. 


er material which 
d The tempere 
variety has good impact strength and 
is being used in industry for drying 
racks, chutes, tanks, and doors 
Protect ( Loss of metal 
due to corrosion can be reduced by the 
ise of protective coatings New plasti 
will prot 


proce 
i 


base paints and enamels 
exposed Suria 
life. Strippable 
tron in storage 


troplating will 


) and prolong service 

oatings offer prote 
Galvanizing and ele 
also increase resistance 


to corrosion 


DUCTILE IRON 


Here is a material 


served by steels 


suitable for many 


uses formerly It offers 


a combination of the process a! 

vantages of cast iron and the product 

advantages of cast and forged steel 
Ductile iron contains only minute per 
entages of ¢] ritical metals. Some 
f its Outstanding properties are 


psi compared to 15 to 
ordinary cas ind 30 million fo 
mee 
steel 

2. Tensile strength rangi fron 


150 ) 


60.000 to 
3. Machinability equal to cast iron 


When annea 


d it can be machined 


two to three times the rate of gray iron 
i. Satisfactory weldability 
5. Capability of being surface 
chilled to provide a hard, carbidi 


abrasion resistant surface with a tough 
ductile core 

6. The good corrosion 
normally found in cast iron 


resistance 
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REPRESENTATIVE MECHANICAL PROPERTIES 
OF COMMERCIAL HEATS OF DUCTILE IRON 


condition 


70/75,000 | 2.5/5.8 |225/265| As-cast 
§.5/10.0 | 195/225 
$0/ 60,000 | 1°.0/23.0 | 140/100) 


230/290 | 


Provides strength and 


A fully ferritic structure usually obtained by short 


Provides optimum ma- 


Higher phosphorus content than preceding grodes 





1951 


Usual 





As-cast 


Annzaled 


As-cost 


A 





Parts tabricated trom boro: 
Replacement of 
nickel steel 
percent 
denum 
heavy duty axle shofts, and was 
effected by the use of a 
alloy boron steel. 
were used 
wheel tractors 
these parts have been experienced 
the’ con be attributed to the use 
of boron as an alloying agent 


steel 





steel 
3% percent 
(SAE = 2345) and 2 
nickel-chromium-molyb- 
(SAE = 4340) in 


lean 
These shofts 
in motorgraders and 
No field failures of 


-.—Twwwwwew = ~ 





































































formation in 











instead of the on on flake forma 
tion Magnesium sed to control 
tne snape of the graphite 

The development and application ot 
this material is not new Severa 


years experience by some industries 


have proven its versatility and advan 








tages Forged steel generator shafts 
long were replaced by ductile iron 

shafts by one company because of its 

superior properties and lower cost 


Gear racks of ductile iron have been 
found to resist the wear and pitting ex 
perienced with forged medium carbon 


steel. Savings in initia! cost and in 
machining in this application were 
estimated at 60 per cent 

The combined good strength and 


resistance to wear an orrosion of the 








iron is attainable only with the 
alloyed steels and non-ferrous 
tals. Consequently its use as a re 
placement for these materials should 
onsidered 
Other applications of ductile iron 
te : 
ide machine tools, valves, pumps 
a . : as | " 
mpressors, pipes, electrica achin 
ry, furnace parts and heavy industrial 
juipment such as rolls and rolling 
nill housings 
The cher . comemesttan of Masti 
is wmicai Cor os on of du I 





ast iron as used in these applications 
was modified to meet requirements. By 
such modification and 
used to control the graphite, a wide 
range of mechanical properties can be 
obtained 


hoice of metal 





Ductile iron cylinder bysh- 
ing for a plastic extresion 
press. These bushings 




























Internetione! Nickel Co. ead 



























ee rey 








ane 














Flame hardened ductile iren ring geer, 
hub, flenge ors geur cost integrally. The 
was formerly a steel forging. 


Internationa! Mickel Ce. end Block Clewsen Ca. 
























































































































Bakelite Division, Union Carbide and Carbon Corp. 


High voltage power unix for television receivers. The original model, left, was oil filled and hermetically sealed. A phe- 
nolic housing now is used, right. Oil impregnation is not necessary because of the high dielectric quality of the plastic 


Versatility of Plastics 


industries attract as much inter- 
luring critical periods as the plas- 
The shortage of metals 


F' w 
es 
tics industry 
and the high production rates obtain 
able with plastics are two major rea- 
In addition to an increased de- 


sons. 
mand, especially in the electrical 
industry, for standard plastic applica- 
tions, there is now a new demand for 
plastics as a replacement for metals 
I r 
Add to this the defense requirements 
and the burden put 
dustry becomes obvious 
AVAILABILITY 

Conflicting reports on the present 
and expected availability of plastics 
have resulted in considerable con- 


on the plastics in 


134 


considerably early in 


fusion. One bright outlook, however, 
remains—the eagerness of the industry 
to expand faciliues for the production 
of more raw materials. Most of the 
large plasti and chemical companies 
have major expansion programs under 
way 

The increasing phenol and benzene 
production capacity is expected to re 
sult in a 35 percent increas n 
available phenolic powder by the 
fourth quarter of 1951. Barring un 
expected demand by the military the 
phenolic shortage should be 
1952 


relieved 
Special 
materials such as the mica-filled, high 
impact, and colored phenolics will 
probably continue in short supply 
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Polystyrene is under complete allo 


ation. The shortage is attributed to 
insufhcient benzene and styrene mo 
nomer capacity. The latter material is 
tied directly to the synthetic rubber 
Increased availability of 
is expected through expansion 
production and relaxation of the 
rovernment rubber program Addi 
ional benzene sources are expected 
production of synthetic benzen 


| rogram. 


l petroieum 
cellulosic manufacturers anti 

| as a result of this year's 

huge cotton crop, which should giv 

them a 60 per cent increase in their 

supply of cotton linters 


The glass fiber reinforced polyesters 


ate relief 
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Bakelite Division, Union Carbide and 


Phenolic molding plastic has replaced metal for the bottom Glass reinforced plastic refrigerator parts have advantages * 
housing of a public address system, at a saving of 25 percent. over metal parts, such as light weight and mar resistance 


Draws Industry's Interest 


, 


are dependent upon the supply of divert this amount to the industry. ical design are as follows 

glass, catalysts and polyester Other plastic materials are generally 1. Low tensile strength—generally not 
resins ew plants now being built in tight supply—though in many cases exceeding 12,000 psi Exceptions 
for the production of fibrous glass not impossible to obtain The fact are th reinforced phenolics an 
should alleviate the current shortage remains, however, that relief is antici- polyesters 


hbrous 


of this material. Catalyst supply is pated for plastics prior to the major 2. Susceptibility 

threatened by a shortage of high engineering metals Consequently creep. The latter 

strength hydrogen peroxide. Of the engineers will do well to investigate oncern in metals for hig 
polyester resins the glycols are at the plastics as possible alternates for ture applications Plastics 


present the most available. Shortages metals. 


se properties at room temperatu 
yf maleic anhydride and phthalic an- nd under light loads. The resultant 
ydride and of styrene have become REPLACEMENT eformation must be taken into con 
alarming to the reinforced polyester CONSIDERATIONS ideration 

industry. Since only a little over one The effective replacement of metals ON ) 

| with plastics requires an intelligent in- in section thickness beyond that needed 
resins is consumed in the manufacture terpretation of the properties of plas to withstand the applied load is re 
of the reinforced polyesters, it remains tics. Some of their essential features quired to provide greater stiffness 


which must be considered in mechan- 1. High water absorption. This prop 


mechanical design 


n 
dulus of elasticity. Increas 


percent of the total production of these 


a matter of getting the government to 
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erty 1s listed as the percent increase in 
weight resulting from a 24 hour in 
nersion—not to saturation. A 
1ensional Change, us lally an increase 


lso results and where intermittent or 
yntinuous 


ected, this change must be considered 


High 


pansion 


immersion in water is ex 
coefhcient of thermal ex 
Here dimensiona! 
hanges due to temperature variations 
even below 212 F, are generally large 
nough to be a factor in design 

For many applications tolerances can 
¢ adjusted to allow for thermal and 
moisture effects 
6. Low heat resistance. By the in 
corporation of various heat resistant 
fillers the thermosetting resins can be 
made to withstand up to 400 F. How 
ever 150 F is considered the top service 
limit of plastics. 

The above features do not preclude 
the use of plastics as metal replace 
ments. Their consideration, however 
an prevent misapplication which has 
previously plagued the plastics indus 
try as well as the consumer 

Many advantages are to be gained by 
the use of plastics. Where aqueous 
orrosion resistance is a major require 
ment plastics are usually superior to 
netals. For resistance to strong chemi 
als a choice can be made 
plastics. Light weight ease 
f fabrication are other advantages 


again the 


among the 


low cost 


SPECIFIC MATERIALS 
AND THEIR APPLICATIONS 


The glass fiber reinforced polyesters 
re one of the newest and most out 
standing of the plastics. This mate 
rial has high tensile and impact 
strength, good corrosion resistance and 
good electrical properties. It can be 
tabricated at low pressure and temper 
ature using low cost molding equip 
ment. Large complex structures can 

molded 

The reinforced polyesters can effe 


tively steel and aluminum in 


many applic ations 


hatter 
patcery 


replace 
Some present uses 


are boat hulls cases, radomes, 


wing structures, salt water 
2 and typewriter ; 


The phenolics and the 


cases 
ni | 
i nenoiic 


elastomer combinations can be molded 
to close tolerances and have high im 
pact strength and good heat resistance 
Metal has been replaced by these mate 
rials in such applications as containers 
flash-light holders, small gears, pulleys 
ind handles. Many units now fabri 
ated from sheet metal can be 
fully and economically molded of 
phenolic resin 

Nylon is a valuable engineering 
material due to its toughness, wear re 
sistance and sclf lubrication. It has 
replaced steel and copper alloys for 
bearings, cams and gears. For aqueous 
service its high water absorption must 
be considered where tolerances 
are required 

Polystyrene, when made available, 
will find many applications. Improve 
ments have been made in impact and 
heat resistance. This material is con 
sidered the lightest and most econom 
ical of the plastics. Some of its other 
idvantages are low water absorption, 


success 


close 


retention of properties at low temper 
atures, and adaptability to mass pro 
duction through injection molding 
The development of the large capacity 
injection molding machines will 
further exrand the use of this material 
Such molded items as television cabi 
nets, refrigerator doors and bathroom 
fixtures are now being planned for 
single shot styrene molding 

Post molded treatments such as an 
nealing and destaticising and the dec 
orative techniques of lacquering and 
metallizing have added to the useful 
ness and attractiveness of polystyrenc 

The vinyl! plastics can be used to ad- 
vantage as protective coatings or liners 
for metal parts subject to corrosive con 
litions. The vinyls are noted for their 





Rod Stock 
55% Glass 
by Volume 














Cloth Laminate 24ST 


Aluminum 


45% Glass by 


Volume 





Mat Molding 
25% Glass 
by Volume 


aad 









































Comparative tensile strength of reinforced plastics 





toughness, wear resistance and chemical 
inertness 
Rigid polyvinyl chloride 
ym vViny hloride-acetate resins, has 
rength and dimensional stabil 


resistant to most organk 


strong alkalies, salts, imo 


alcohols, gasoline, kero 
, 


sene and animal, mineral and vegetable 
oils 


material can be fabricated into compli 
Permanent 


This rigid thermoplastic sheet 


cated shapes bonds are 
secured by heat-sealing or solvent-seal 
ing. It can replace some of the highly 
alloved steels and non-ferrous metals 
for special corrosion resistant tanks or 
containers. It's odorless, tasteless and 
non-toxic properties meet the stand 
ards required for food containers 

Joining of metals, and metals to 
non-metals by plastic adhesives can 
help conserve the hard-to-get metal 
fastening materials such as rivets weld 
ing rod and mechanical fasteners. The 
phenolic adhesives and the newer 
epoxy adhesives produce good high 
strength bonds 

The use of bonding resins in sand 
molds can effect metal savings in the 
foundry The Croning Process em 
thin-shell, single use sand molds 
A thin 
mixture 1s 


ploy 
} 


s 
bonded with phenolic resins 
oating of the sand-resir 
ipplied to the surface of a heated metal 
pattern and subsequently baked hard 
to form a mold half. The two halves 
ire clamped toge*her in a flash and 
surrounded by metal similar 
bedding material in preparation for 
casting the metals 

Tolerances of 0.002 to 0.003 inches 
per inch have been attained with this 
| Castings are clean and rejects 


proc ess 
The resultant reductions 


shot or 


are reduced 
in scrap loss and in machining reduce 
ost aud conserve metal 

And last, but of significant impor 
tance are plastic foam stru..ares and 
high strength which have 
large application potential 


acrylics 


Bakelite Division, Union Carbide and Carbon Corp. 
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Phenolic television deflector yoke, left, replaced card- 
board spool assembled from ten separate pieces, right. 





| Aluminum Output 


INCE the end of the war, produc- 
tion of aluminum has more than 

doubled. Compared to 800 million 
pounds produced in 1946, the 1951 
production is estimated to be in excess 
of 1.6 billion pounds. Planned expan- 
sion will raise this total by 1952 to 
2.3 billion pounds per year. The gov- 
ernment has been stockpiling alum 
inum ata rapid rate in the interest of 
national defense. The development of 
better international conditions might 
ise the stockpiling program. Under 
such conditions the aluminum produc- 
tion will be sufficient to alleviate the 
present shortage. In any event, relief is 
expected for aluminum long before 
steel and copper. Consequently pro 
posed substitution of aluminum for 
these metals should be considered 

Recent technical and market de 
velopments in the aluminum industry 
have quelled the fears of overprodu 
tion in the event of defense relaxation 
Some of these developments will be 
present the added po 
tentialities of aluminum as an engi- 
neering material. They might also 
serve to enlighten prospective users of 
aluminum as an alternate to steel and 
opper alloys 
Technical Developments Stronger 
wrought alloys containing magnesium 


considered to 


138 


and zinc and minute quantities of cop 
per and chromium are now being used 
in aircraft construction. These alloys, 
75S and the more recent 78S, can be 
heat treated and aged after fabrica 
tion. They are not subject to inter 
granular corrosion which has previ- 
ously limited the field of application 
of this type alloy 

Aluminum rivets with a shea 
strength of 38,000 psi were developed 
last year. They are suitable for heavy 
duty use in aluminum structures. Their 
higher strength means fewer rivets per 
joint with resultant and 
greater saving of metal 

Sheet aluminum, with steel back 
being considered for 
bearings. Special 


developed for this purpose 


lower ost 


ups, 1S sleeve 


alloys have been 


ant advances have been made 


oigniti 
in the processing of aluminum alloys 
Hollow and impact extrusion 
niques have advanced — significantly 
within the last year. Hollow extru- 
sions can be made with five or six cem- 
pletely enclosed hollow areas. Impact 
extrusions of larger and more compli 
cated shapes are being developed 
Application of the Marform and 
Hydro-form processes will result in 
lower cost fabrication 

Advances in joining techniques in- 


tech 


Propvuct 


Improves 


The Martin XB-51 ground support plane 
High strength aluminum alloys are essen 
tial in the production of this and other 
type jet engined aircraft. 


Glenn L. Martin Compan 


lude improved flash welding and semi- 
uutomatic and automatic shielded-metal 
arc welding. The latter uses an alum 
mum filler wire that is continuously 
fed in an inert gas atmosphere 

Cold welding is expec ed to find use 

fabrication of parts from sheet 
aluminum. This process is being used 
to advantage in Europe to supplant 
oldering, welding, and the f 
fasteners. 

Color anodizing will increase 
se of aluminum in the architectural 
nd consumer fields. It will be a mz 
factor in the competition 
iluminum and plastics 
Prospective Fields of Applicat: 
Aluminum automobile bodies are 
future possibility. Increased cost of 
rubber and gasoline are incentives t 
the production of lighter cars A 
weight saving of 20 per cent was o 
tained in the construction of an ex 
perimenial aluminum body through 
the combined efforts of Willys Ove 
land, Progressive Welder Co., Alu 
num Company of America and Good 


ENGINEERING OCTOBER 








year Aircraft Corporation. Actually 
the conversion to aluminum bodies by 
the automobile companies would ab 
sorb the total present aluminum 


duction. This program will 


dized aluminum sheet Applications 
include dial faces, instrument panels 
signs, slide rules and permanent docu 
pro ments 

therefore Swhstitution Cor 


omponents. These substitutions wil 

depend, of course, upon avail 
Substitutes for aluminum must 

onsidered in the event that 

idevation The ser ncreased demands for this 

copper and the dark le by tie povernment 

its future availability will reinforced pl 

ncrease the demand by the electrical weight, good 

ndustry for aluminum because of it 


aides and running boards. Most ight weight and good corductivity 


probably progress slowly 


present ous shortage ot 
ised in the automo outlook for 
ile field for door frames, headlamp 


mac 
iluminum is being lastics 
housings, radiator shells, heater fan s high strengtl 
tions 
were formerly made Although a volume equal to about 
times that of copper is needed to g 

ial condw tivity, the total weig 


iluminum will be only half the weight ACKNOWLEDGMENTS 
yf oppe! Applic ations will | Reynolds Metals Company, ! 


tevere Copper 
s irs abies and some ¢ 1 and Brass, Inc 


COMPARATIVE VOLUME PRICES OF ALUMINUM, LEAD, COPPER AND ZINC 


Reynolds Metals Co 


10.16 cubic inches of aluminum weigh 
1 Ib. These ore comperetive prices 
for the same volume in other metals. 


50 





COPPER 


40 -* <= ap a en aerar esas epananat 


—_ 
* — oe a LEAD 


ZINC 
20 == ALUMINUM 
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1937 1938 1939 1940 194! 1942 1943 1944 1945 1946 1947 1948 1949 1950 


Aluminum is forced through die openings under pres- 

NORTH AMERICA HAS TWO-THIRDS R. sures os high os 5,500 tons to produce extruded 
OF WORLD'S ALUMINUM CAPACITY Production shapes. The tube shown here will be slit and flet- 
100% tened to produce o sheet with integral stiffeners for 

aircraft applications. Thousands of rivets were 

formerly required to attach stiffeners to the sheet. 

Reynolds Metals Company 


UNITED | STATES 


1920 





Reynolds Metals Co. 








COMPARATIVE PROPERTIES OF SEVERAL Mg-li BASE ALLOYS 





| Low Strength 
Alley 

Mg-Li Alley 
No.1 


Density. 9 
Resistonce to corrosion® 


Suscopribility to stre 
corrosion 


atmosphere” 


im norma! 


Tensile strength, ps 
Tensile Yield strength 
psi (0.2% offset 


Compreswve yield 

strength, psi 

Elongation, %, in x 
| 

Tensile strength 

divided iby densit 


Tensile vield strengt 
divided by density 


Compressive yrerd 
divided by density 


@ modulus of 
| elasticity divided by 
density**** 


Tens 


Density divided by 
on bosis thet the vo 
for 755-1=1 


Stability ot 200 F 


Cost of material pe 
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WHAT ABOUT 


Metal-Powder-Parts? 


Most powdered metals are less short than fabricated mill products. 


A wide range of properties can be obtained, in parts made of) various alloys. 


Machining operations can uonelty be reduced, and often eliminated. 


There is little scrap loss in the powder metefurgy yee and réjections are low. 


Porosity can be controlied—production aman are high—unit cost is low. 
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Substitute Finishes ARE BETTER THAN YOU THINK 
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Metal Refractory Alloys 


The development of metal-ceramic alloys has widened the field of high temperature 


materials 


METAL-REFRACTORY 
engineering materials that have—po 
tentially—a large field of usefulness, 
not only because they make possible 
onservation of critical metals, but 
also because they have superior high 
temperature characteristics. Although 
nuch research and development is still 
required to produce a metal-refractory 
alloy that will be the answer to all 
applications, there are numerous mate 
rials that are satisfactory for special- 
ized For example, the 
severe operating conditions encoun- 
tered in gas turbines, rockets and other 
high temperature power plants re- 
quire a material with the following 
characteristics: 

1. High creep strength 

2. Resistance to fracture by thermal 
and mechanical shock 


ALLOYS are new 


purposes 
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3. Resistance to oxidation and cor 
rosion 

i. High strength to weight ratio 
tor rotating parts 

The high temperature alloys cur- 
rently in operation for these applica- 
tio-* are limited in general to op- 
erating temperatures below 1,500 F 
and contain considerable amounts of 
columbium and cobalt, now in critical 
supply. Increased operating tempera 
tures are desired be-ause of the ac- 
companying improvements in perform- 
ance. New materials containing lesser 
amounts of critical elements are nec- 
essary to perform satisfactorily at these 
higher temperatures. Certain ceramic 
materials fulfill these requirements be- 
cause of their high melting points 
and low densities. 

The ceramic materials 


that have 


but has introduced new problems of fabrication and design. 


been used in metal-refractory combina 
tions include the oxides, nitrides, car 
bides and borides of metals, such as 
Al,Os, TiN, TiC and CrB. Alu 
minum oxide-iron compositions wer« 
first ~ on in Germany during the 
war and were intended as substitute 
materials for high temperature alloys 
The addition of iron caused a decrease 
in the elevated temperature strength 
and oxidation resistance compared to 
the pure alumina. An increase in ther 
mal shock resistance was observed 
These results indicated that the addi 
tion of iron to alumina resulted in a 
composite material which retains some 
what the elevated temperature strength 
of the ceramic and the thermal shock 
resistance of the metal. The tensile 
strength of this material at 2,200 F 
is approximately 10,000 psi. Results 
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Hot pressing 








of a recent investigation by Ohio State 
University indicate that # composi- 
tion containing 70 percent alumina 
and 30 percent chromium by weight 
shows more promise than the alumina- 
iron comip ysitrons 

However, the disadvantage of oxide 
metal combinations is, in general, that 
they are extremely brittle. While in 
many applications, this brittleness 
could be tolerated, especially in view 
of the good creep strength characteris 
tics and high oxidation resistarce of 
oxide-metal combinations, in other 
cases it could not. This led to the 
development of alloys of metals with 
carbides, borides, or nitrides. These 
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metal-ceramic alloys are commonly re- 
as ceramals, cermets, me 
cemented carbides 


ferred to 
tamics and 


Properties of Metal Refractory 
Alloys 


There are, at present, metal refrac 
tory alloys available and a summation 
of the properties of those that can be 
discussed follows 


Alumina-chromium. A_ series of 
metal-ceramic materials (Metamics) 
are now being developed by the 
Haynes Stellite Division, Union Car- 
bide and Carbon Corporation, which 
contain greater quantities of metal than 


Propuct ENGINEERING 

















of the ceramic. One of these Meta- 
mics has been designated as LT-1 and 
onsists of 70 percent chromium and 
30 percent alumina. The tensile 
strength of this material is 17,500 psi 
at 1,800 F, and decreases to 3,410 psi 
at 2,400 F. Short exposures to oxidiz. 
ing conditions at temperatures up to 
2,400 F showed a formation of an 
adherent, uniform, bright green oxide 
film 

This material is available in sizes 
up to 2 inches in diameter by 18 inches 
long. Rods and tubes can be fabri- 
cated with a length to diameter ratio 
up to 30. Metamic LT-1 can be ma- 
chined readily with tungsten carbide 


Ocroser, 195] 








tools, The same procedures used for 


grinding high-speed steel can be 
followed when grinding is required 

Boride-metals. A study of chro- 
mium boride sintered with nickel, 
nickel copper, nickel chromium and 
cobalt was conducted by the Elec- 
tro Metal Corporation. Modulus of 
rupture evaluation showed that the 
chromium boride 15 percent nickel 
combination was the best material in- 
vestigated with a strength at room 
temperature of 123,000 psi. Stress 
rupture tests were carried out at 1,500 
and 1,600 F for a 100 hour life, with 
stresses of approximately 4,500 and 
2,500 psi, respectively. Oxidation tests 
at 1,900 F revealed 2 liquid phase 
formaticn. This formation limits the 
use of this material to temperatures 
below 1,750 F and it is possible that 
the presence of this low melting phase 
influenced the stress rupture strengths 
observed at 1,500 and 1,600 F. In- 
vestigation is being continued of other 
similar materials in which the forma- 
tion of less refractory borides during 
exposure to elevated temperatures will 
not exist. 


Carbide-metals. A group of titanium 
carbide base alloys have heen investi- 
gated by Kennametal Inc. to satisfac- 
torily meet various conditions of ap- 
plication. These have 


been termed 


Kentanium. Of the materials eval- 
uated, the highest modulus of rup- 
ture and strength at room temperature 
and 1,800 F were obtained with a 
composition of 20 percent cobalt and 
80 percent titanium carbide. It was 
also observed that the resistance of 
this grade (K-138) to oxidation could 
be markedly improved with minor ad- 
ditions of tantalum carbide or of 
columbium carbide and tantalum car- 
bide in the form of a three car- 
bide solid solution. This improvement 
ranged up to 40 times in some in- 
stances and is attributed to the forma- 
tion of an adherent, continuous oxide 
film which prevents further oxidation. 
Other compositions developec con- 
tain nickel or iron and titanium car- 
bide. 

An investigation conducted at the 
NACA on other titanium carbide base 
ceramals containing tungsten and 
molybdenum indicated that the use 
of these more refractory metals re 
sulted in higher strengths at 2,400 F. 
Oxides of the metallic constituents 
were found in the oxide layers formed 
during exposure, indicating that the 
oxidation characteristics of ceramals 
are dependent somewhat on the metal 
addition. 

Small turbine blades made of Ken- 
tanium (grade K 138) have been 
operated under conditions simulating 


those in a gas turbine. Preliminary 
results show that these materials are 
promising as gas turbine blade mate- 
rials for service above 1,500 F. 

Research programs have been con- 
ducted at the NACA with other car- 
bide base ceramals. A boron carbide- 
iron ceramal with a composition of 64 
percent boron carbide and 36 percent 
iron by weight was fabricated by cold 
pressing and sintering. Although the 
room temperature modulus of rupture 
of this material was not high (39,100 
psi) a high percentage of strength was 
retained at temperatures up to 2,600 
F (23,400 psi). The outstanding char- 
acteristic of this material is its low 
density (3.24 gm/ml) which makes 
it of interest for use in rotating 
parts where stress is proportional to 
rotating speed and density. The 
strength density of this material at 
2,400 F, compared with other prom 
ising ceramals is shown in Table III 
Results of oxidation tests showed that 
the ceramal oxidized rapidly at 2,000 
F, probably as a result of a reaction 
between the boron and iron oxides 
that are formed. The oxidation prod- 
ucts sublimed at a rapid rate and re- 
sulted in a loss in weight. A protec- 
tive coating would be required for 
this material to permit continued op- 
eration above 1,600 F. 

Zirconium carbide—columbium ce- 





Table I—Properties of Superalloy-Infiltrated Titanium Carbide Composite 


Materials 


Refractory 
Component 


Superalloy 
Component 


Titanium Carbide Vitallium 


—— _ EE 


| Titanium Base Vitallium 
| Double Carbide 


———$$ — eee 


Nichrome 


Titanium Carbide 


illiietenaasiditimaatiensi 
Titanium Base Nichrome 


Double Carbide 


Titanium Base Inconel 
Double Carbide 
—_—_____—_ = 
Titanium Carbide 

Type310 
Titanium Carbide Sf 

| Type 403 

| Titanium Base 7 

| Double Carbide Type 310 


Titanium Base 


| Double Carbide Type $30 


* Specimens withdrawn from test furnace, cooled, weighed, and reheated after 


Stainless Steel 
Stainless Steel 


Stainless Sea | 


2 
Stainless Steel | 143 ,000 


Modulus of Transverse 
Rupture, psi 

At Room | At 

Temperature 1800 F 

ileaataiinatimeiedll : " 

81,000 

144,000 


62,000 
196 ,000 
63 ,000 
131,000 


102 ,000 
114,000 


80,000 43,000 
216,000 83,000 
135,000 
230,000 


86,000 
117,000 
145,000 74,000 
+ EE 
53,000 
124,000 


52,000 
87 ,000 


53,000 
106,00 


67 ,000 
87.000 


90 ,000 
128 ,000 


93 ,000 
124,000 


91,000 


196 000 93 ,000 


due to spalling and chipping off of surface scale formed 


Maximum Deflection 
nder Maximum 


1800 |} 


0 028 


0 040-0 


each 20 hours (total of 5 cycles 


Suitable for High Temperature Service 


Oxidation Resistance 

Weight Gain After 100 

Hours Exposure to Still 
\Air at 1800 F., *mg/cm?*/hr 


Load at 
inc he 5 


0 0485-0 0925 


029 0713-0 0831 


060 0705 
217 0780 
142 0624 
024 

016 

1070 
200-0 


1283)” 


248 


"Figures inaccurate 
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lable Il—Modulus of Rupture Strength of Ceramals Evaluated at NACA | 


Composition 
Fabrication | 
| — Metal 
| ‘ ( 

( ‘ 


method 


er ml 





Modulus of Rupture, psi 


il Density|—-—- ——_——-— — 


1600F | 2000F 


| 2400F | 2600! 
| 





5 Co 
10 Co 








5.08 56 800} 44,100 


2,900 
2,000 
2,400 
2,400 
9,100 
19 000 
11,000 
9,700 
10,500 
20,900 
17,200 
4,400 
28,600 
15,900 


19 3,400} 39,900 
38 800 ,900 
54 300 5,400 
19 2,900} 37,700 
51,600} 32.800 
700} 22,900 
29 700 500 
100 400 
3,000 2,000 
$900 10, 100 
200 500 
,600} 32,000 
25,200 























Table I11—Properties 


at Elevated Temperatures 








ompositior 


Strength, ps 
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80 Til 
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$,700 
12,100 


20.600 


10,050 


6,3 
16,7 
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were br i by the medi 
method 
Properties of an ’ percent zir 
onium carbide and 12.5 percent co 
lumbium ed in Tables II 
and III b 

Titanium carbide t 
als for high temperature use have 
been fabricated by the infiltration 
method by the Sintercast Corporation 
of America. These materials consist 
of titanium carbide or titanium car- 
bide base double carbide skeleton in- 
filtrated with a number of current high 


ramals 
fication of the ress 


illoy 


omposite materi- 
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temperature alloys. Materials investi 
gated have good strength properties up 
to 1,800 F, and there are indications 
of some ductility at 1,800 F, which 
is of considerable importance from a 
design standpoint 
Design and Fabrication 

Due to the high melting tempera- 
tures of all of these materials, fabri 
cation of parts is presently limited to 

wder metallurgical processes. These 
include cold pressing and sintering, 
hot pressing, and infiltration. In Fig 


Propuct 


Ss shown 4a graphi al descry 
these processes 

There are many problems that must 
be overcome before metal-ceramic al 
loys can be used successfully and eco- 
nomi ally. One problem is the brittle 
nature of these materials at 
temperature; it is necessary that these 
alloys be handled with consider 
ably more care than present metal al 
loys. This low ductility also makes 
them susceptible to failure when ex 
posed to rapid tempera’ re fluctuations 
The thermal conduc.:vity of many of 
the better materials is higher than that 
of current blading materials and in 
the rotor turbine blades this property 
causes the rim of the disk to run hot 
posing a new problem in the disk ma 
terial 

To conform with the powder metal 
lurgy process limitations the foliowing 
features should be avoided in the cc 
sign of parts: (1) Abrupt changes in 
thickness; (2) non-uniform cross sec 
tions; (3) sharp corners; (4) inter 
nal angles without fillets 

The extreme hardness generally ob 
tained with ceramal combinations 
ifter sintering or infiltration necessi 
tates rough machining or grinding of 
parts in the pre-sintered condition 
Operations such as cutting, boring, or 
turning can be performed at this stage 
After final sintering surfaces requiring 
a fine finish or close tolerances can 
be ground -to final dimensions with 
diamond abrasive wheels 

A recently developed machine is re 
ported to perform cutting, threading, 
drilling, and other machining opera- 
tions on fully sintered carbide or bo- 
ride base ceramals Holes, openings, 
and formed in di 
ameters from 0.007 to 2 in. with toi 
erances of 0.002 inches. The blunt 
tool made from a material 
such as cold rolled steel and is formed 
in the shape of the impression 
made in the sintered piece. The 
oscillates against the piece at the rate 
of 27,009 times per second while a 
liquid suspension of an abrasive is 
flowed over the work area. The 
method of cutting leaves a srnooth sur 
face on the finished piece and no fur 
ther finishing is necessary 


room 


new 


recesses can be 


used 1S 


to be 
tool 


For close 
tolerances, it is desirable to use a 
roughing tool and follow with a fin 
ishing that will 
desired dimensions 

Fabrication techniques have to be 
improved and developed to a point 
where they are economically compara- 
ble to casting and forging techniques 
Kencanium blades are now being ma- 
chined on multiple-spindle contour 
forming machines. With such tech- 
niques some blade shapes may soon 
compare favorably with present metal 
alloy blades in cost 


tool produce the 
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Secondary 


SIDE VIEW 


Primery contacts 


contacts 


Trip shoft 


Solenoid plunger 


Present day circuit breakers are intricate mechanisms with many linkages as shown in the side view. To under-estimate 
the effects of friction in the many pivots, may result in the locking or unsatisfactory operation of these devices 


Starting Friction in 


Mechanical Linkages 


Friction in mechanisms is often neglected yet it is one factor which determines 


the effectiveness of marry devices. Examples show the part friction plays in design. 


CARL THUMIM 
1-T-E-Circuit Breaker Company 
Philadelphia, Pa. 

STARTING FRICTION COEFFICIENTS of 
linkage connections are large, ap- 
proaching a valu~ of 0.25 with metal 
to metal bearings. This holds true 
where one of the metals has a heteroge- 
neous structure to supply microscopic 
pockets for lubricant which prevents 
scoring or galling. For example steel 
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shafts run well in bearings made of 
bronze, cast iron or babbitt but will 
wear rapidly in bearings made of 
homogeneous metal such as brass, steel 
or silicon bronze. 

Since the exact condition of lubrica- 
tion in these mechanisms is not known, 
the design must be proportioned to 
insure proper functioning over a wide 
range of conditions from full lubrica 
tion to boundary lubrication; the co 


1951 


efhcient of friction may vary any 
where between zero and 0.25. It is 
not often recognized that a coefficient 
with a value of zero may apply under 
conditions of vibration 


Friction Forces on Links 


In analyzing friction forces on two 
parts rotatably connected by a pin 
the pin may be considered fixed to onc 
of the parts using the other part a 
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Fig. 1—When a shaft rests in a bearing, the weight W and reaction W, coin- 
cide (A). In (B) rotating the shaft causes the point of contact to move and 
alters the normal force N due to the friction force F. (C) Extending a 
line through R determines the size of the friction circle: d = Df 


Fig. 2—Diagrams of simple 


links illustrates 


action is affected by: the friction on the 


tion of impending motion and 


bearing. A definite assumption must 
be made and the direction of the 
forces and rotation established. No 
matter which part is assumed to act as 
a bearing, the final results are the 
same 

To analyze the friction in a pin 
connection, Fig. 1 is used. A shaft 
carries a load W and rests on the bot 
tom of the bearing, there is a re- 
action force W, against the shaft 
when it is stationary, see Fig. 1(A). 

When the shaft is roiated it tends 
to climb up on the bearing until 
an equilibrium condition is reached 
where the reaction force N and the 
friction force F causing the climbing 
action is balanced. Shown in Fig 
1(C), the resultant of these two forces 
is R and at angle ¢ to N. If R is ex 
tended beyond the center of the shaft, 
it will be approximately tangent to a 
friction circle diameter, d {D. To 
balance R, an equal force T is applied 
in line but opposite to R. This force 
T is tangent to the friction circle and is 
the resultant of both WW” and the force 
causing the turning effort 

The direction of climb of the shaft 
in starting or slew motion should 
not be confused with its position when 
running fast enough to 
continuous oil film. Here 
shaped contour of the clearance, drags 
in oil and places it under pressure suf 
ficient to lift the shaft and push it 
toward the opposite side. This run 
ning shaft reaches equilibrium off 
center on the side opposite to the side 
that it climbs under conditions of 
boundary or poor lubrication 

In Fig. 2(A), when link a is sta- 


establish a 
the wedge 
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direction of a 


tionary, the compression load W" and 
its reaction W, oppose each other on 
the center line. Rotating link counter 
clockwise, the line of action of the 
compression load W will shift and 
be tangent at the left of the lower fric 
tion circle. See Fig. 2(B). Here the 
lower pin is considered to be fixed to 
link a and rolling in bearing 6. The 


























upper pin will rotate clockwise in re 
spect to the link, and the line of action 


of the force will be tangent at the 


right side of the friction circle 


When litk a, in Fig. 2 (C), rotates 
in a clockwise direction, the line of ac- 
tion of the compression forces will then 
be tangent to the left of the upper and 


‘With friction 
coefficient £+0.25 
(Dd) 


Fig. 3—Toggle linkages: (A) Neglecting friction. P exerts an infinite force. 


(B) With friction, P exerts 


force of definite magnitude W and W, shown in 
the force diagram. In (C) linkage is locked by f 


tion of link- 


age to easily collapse toggle; (E) linkage is shown on friction dead-center. 
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Fig. 4—Friction in levers can alter the required force for 
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(c) (Dd) 


to the right of the lower friction 
circles. If the link rotates in the same 
direction as in (C) but the forces 
are reversed and become tensile forces, 
the line of action is in the same di 
rection as that of Fig. 2(B). If both 
direction of rotation and direction 
of forces are reversed, the line of 
action of the forces remains the same 








(A) Static conditions 


Toggle Friction 


Toggles are among the most com- 
monly used devices for two reasons. 
One is to greatly amplify forces; the 
other is to act as a lock against a large 
force and to permit unlatching with 
a small force. When the two links 
composing a toggle have their pins in 
a straight line as shown in Fig. 3(A), 
the applied force P will exert an in- 
finite force W’P only if friction is 
neglected. However, with friction the 
force diagram will change as in Fig 
3(B), and the force W is found to 
be still quite appreciable as shown in 
the diagram. The unlatching force 
required to move this linkage from 
the dead center position should be 
zero but Fig. 3(C) shows that the 
toggle is locked over center by fric 
tion. To get the toggle to collapse, 
the pins should be beyond the center 
by at least the amount required to off 
set the friction effects by having a 
horizontal component of the friction 
forces toward the left as shown in 
Fig. 3(D). When the forces are in 
line, as in Fig. 3(E), the toggle is 
locked on friction dead center 


Friction in Levers 


Analysis of the friction in a lever 
is shown in Fig. 4: (A) illustrates 
the static position, (B) shows the 
weight W moving the lever clockwise 
against a restraining force P, in (C) 
force P is turning the lever counter- 


clockwise and lifting the weight W. 
The equations give the relationship of 
the force required to cause motion 
which is always greater than the force 
moved. In these figures, the coefh 
cient of friction f is 0.25. It should 
be noted that the friction losses can 
not be estimated by blanket values 
equal to the coefficient of friction but 
depend on the proportions of the de- 
vice. In example (B), if x and y are 
3 in. and D is 1 in., the restraining 
force P equals 0.85W. With a lever 
arm of 10 in., then P = 0.95W 


Force RepuctTion LEvER is shown 
in Fig. 5(A) where a large force 
W is restrained a latch and lever 
which are so proportioned that a 
small force L is required for release 
In the vector diagram Fig. 5(B), the 
solid lines indicate the condition neg 
lecting friction; the dash lines show 
the forces with friction. The force P 
which has to be released by L is much 
larger without friction than it is with 
friction. This example emphasizes 
that the forces at both extreme condi 
tions (with zero and maximum 
valves of friction coefficients) must be 
checked and provisions made for 
proper operation under all values 
within the range. If the line of action 
of W’ is tangent to the friction circle 
of the main shaft, it would also coin 
cide with R’ and the value of P’ would 
be zero. Under such conditions there 
would be no pressure on the latch 































_ friction 
f circ, 
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ind ches we) Gi a motion 
impending 
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=e aE Counter - clockwise 
motion impending 


force (A) 













Neglecting 
friction 


(8) Force Vector Diagrams 


Fig. 5—In this force-reduction lever, neglecting 
friction shows that the latch pressure P is high. 


movement. From the equations given, this is par- 


ticularly true for shor: levers on 
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large-size pins. 
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Actually with friction, this force P’ is very small. 













and no torque is required to move the 
lever. This device would also be in- 
effective and move away from the 
latch if W’ rotates further counter 
clockwise or the point of load appli- 
cation moves toward the left 

Method of analyzing friction forces 
on a roller are also shown in Fig 
5(A). Force P’ is drawn from the 
point of contact between the roller 
and its latch, tangent to the friction 
circle of the roller pin. Thus the re- 
lease force L is found from the en- 
larged diagram in Fig. 5(B) 


BELL CRANK in Fig. 6 is analyzed 
in a similar manner. The solid lines 
in the vector diagram represent the 
forces under static conditions. With 
counter-clockwise motion impending, 
the required applied force P” to raise 
the weight is much greater than the 
restraining force P’ necessary for 
clockwise motion. This difference is 
due to the effects of friction 


Friction in Slides 


In this group are included all linear 
guided motions such as crossheads, 
pistons, cam followers and dashpots 
The analysis of such friction forces 
are shown in Fig. 7. In (A) slide 
bar is moving downward in a bearing 
under action of force P. This motion 
compresses the spring which exerts 
an upward force W. The eccentric 
application of the load causes the slide 
to touch the bearing at two diagonally 
opposed edges and these points exert 
normal forces N, and Ng. Combining 
these forces with their friction com 
ponents, give the resultants R, and R, 

To solve this system of four forces 


154 








(v0 friction) 


force 
Diagram 





(A) Eccentric 
food © causes 
cocking as the 
séde bar moves 
downward in 
the bearing. 





~~-Paraliel to 
ine ay 





AN, 


(B) Stae moving 








P, W, R, and Ro, these ‘ 
paired to obtain a common resultant 
for each pair. In this case, P inter 
sects R, at x and force W intersects 
R, at y. Joining x and y gives a line 
along which a common resultant of 
the two pairs can be drawn. This re 
sultant Rs is found in the diagram. It 
graphically indicates that the force P 
(input) is greater than W (output) 
by the amount of the friction loss 

If the position of P were shifted 
toward the left to P’ here it would 
meet the intersection of R, and Ry 
These three forces would then be in 
equilibrium and the value of W would 
be zero. Under such conditions the 
slide would be stuck, an event which 
is not too uncommon. With upward 
motion, the friction forces are re- 
versed as shown in Fig. 7(B) and the 
corresponding force diagram 


forces are 


VALVE LIFTER shown in Fig. 8 is 
analyzed in a manner similar to that 
of Fig. 7 except that the friction drag 
of the cam against the follower sur- 
face is included. With this additional 
friction (fP), line of action is changed 
and it is dificult to te!l by inspection 
which side bears against the guide 
wall. If a wrong assumption is made, 
as in (A), this will be proved by the 
open force diagram. The analysis 
should be repeated as in Fig. 8 (B) 
and verified by the closed diagram. In 
(B) note that Reactions R, and R, 
are in the same direction and can be 
represented by a single resultant R, 

R, + Re. Thus only different three 
forces W, R, and R, are required for a 
complete solution 


DasHPOT FRICTION analysis paral 
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Fig. 7—Friction in slides. 


that of slides Howeve an 
ber of solutions should be made co 
ering different points in the stroke. As 
shown in Fig. 9 the side-wall friction 
plays a large part in the energy al 
sorbed. A plot of the friction values 
makes possible the measurement of 
the output of the dashpot versus th« 
With the energy to be absorbed 
and the movement of the piston, th 
pressure inside the pot can be calcu 
lated, and it is a simple matter to 
compute the orifice size necessary to 
transfer the displaced liquid from the 
high to the low pressure side of the 
piston for any period of tim¢ 
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Pp 


input 
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Force 


(8) oupan 


Fig. &—Forces acting on valve lifter make it impossible tw assume the frictional 
force 


effects. (A) An incorrect assumption of rhe reaction R, is evident in the 
diagram. (B) Proper direction of friction is verified by the force 


Mechanism Analysis 


By means of the elements discussed 
it is possible to analyze the starting 
ind slow moving friction of any 
mechanism. To illustrate this, a de- 
vice where fluid pressure compresses 
1 spring is shown in Fig. 10. Two 
extreme positions are shown and four 
points have been chosen to give a pic- 
ture of its operation. The locations 
of the center lines, friction points and 
friction circles are found for each of 
the four positions and the corre 


ng force diagrams are made for 


spond 


ear h 


both with and without frictior 


is¢ 

















q 


Where motions are more 
nore positions may be requirec 

Since the spring force S must move 
the piston backwards when the total 
fluid pressure P is removed or reduced, 
links BC and BD must be far enough 
from center to insure that friction 
does not cause sticking or locking. 
10(B) proves 


0.25 


compile X, 
} 


in Fig 
with f 


Force diagram 


that in position ] : 
AB opposing 
j 


is reduced, 


there is a positive force 
the fluid force P; when P 
AB will 
ward the left 

To find 


component motion to 


aus¢ 


the relation of the forces 


Fig. 10—In analyzing a mechanism, both 

should be determined for several positions 

positions of motion are illustrated in (A). Force 
sidering friction (B) indicates that the toggle linkage is 
locked and will move when P is reduced. 
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*sS 
P 


p v being compress¢ 


torce diagrams were constructc 


neglecting friction. Similar diagram 
vere also made considering friction 
f 0.25. The final result is plotted 
in the graph of Fig. 11 which illus 
trates the effect of friction losses 
throughout the stroke. Since the flui 
pressure is usually constant thes 
curves also show the required force 
of the spring at the different positions 
Satisfactory Opera 


insure 


Thus to 


tion, the force at any point 


the lower curve 
pring constant 
the lower curve 
>, If a specin 
ytted line) and 
0.25 this device 
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energy of the fluid piston. Th 
must be absorbed by a buff 


two regions repr 


5 exces 
energy 
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stop Or DV a luk ce oO manta 
low speeds 
of frictior 


in 


This graphic method 


analysis of mechanisms 
stages of design adds a small amou 

to the total effort, especially since 

can be applied directly to the layo 
without the necessity of making meas 
urements of distances or angles Ye 
the difference betweet 
success or failure in operation by bring 


s effects of 


the ear! 


it may make 


the seriou 


friction 
as been time-tested and can easily 
1 by any d 
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R. B. IMMEL 
Westinghouse Electric Corporation 


Operation Remarks 





? ubx 1 cor du The voltage doubler circuit is a special rectifier circum whicl 
: , 
rosit —_ lat employs two diode vacuum tubes and two capacitors so arranged 
« tive cnaree accumulates . 
the upper plate of co that the output voltages of the half-wave rectifier tubes are con 
ser ¢ Positive 
Fm) builds up across 
1 r t 1 mavir 


- , 
nected in series. The d-c output voltage is twice the pea’ ax 


j 
ens input voltage at no load. It may be used for a high voltage d-« 
suppiy without the use of a transformer between the rectiher 


and the a-c supply. As the voltage regulation is poor and the 





tube peak currents are high, the use of the voltage doubler 
circuit 1s limited to applications which require very little power 


This circuit operates the same as the previously described voltage 

doubier. The tube was especially designed for voltage doubler 

circuits and combines two diode vacuum tubes in one envelope 

tt . - 

Sines the condenses é an With the connection shown, no anode or heater transformers 


lose their charge during a ave required, This tube and circuit are frequently used in “trans 
half-cycle of time, the toral 
output voltage is twice the 
input a-c peak voltage for n« 


tormerless radio receivers 


ad 





Lf JD A rectangular wave form can be obtained by clipping off the 
\G WG ‘ peaks of a sinusoidal voltage wave. Application of a rectangular 
voltage wave to certain capacitor-resistor circuits will produce a 

very sharp voltage peak wave form. This voltage pulse may be 

used for triggering or initiating current flow in a thyratron tub« 


or controlling the operation of a trigger circuit. The rectangular 

n of lube No. 1. (Lube 

operation is similar.) The . 

output voltage increases with abrupt change in veltage. The fidelity of an amplifier or trans 

oltage until a-c voltage former may be checked very quickly by impressing a rectangular 
overcomes the biasing voltage Ep 

Then as the tube conducts the in or square wave form on it and viewing its output with a cathode 


wave form may be amplified and reclipped to obtain a more 


creased current flow through resistor rav oscillosce The apparatus must reproduce the fundamen 
increases the voltage drop and i . j l t 20th b 
prevents an increase in output volt tal wave form and at least the in Rarmons 


ige 


AA 


b 


I By biasing the anode circuit very high with respect to the im 
pressed a-c peak vo'tage, a symmetrical voltage pulse can be 
obtained. The tube conducts current only at the peak of the 
voltage wave or when the a-c voltage exceeds the biasing d-c 
oltage. The voltage drop across the resistor provides the out 


put voltage. The duratior of the pulses can be decreased »y 


an of Tube ™ I. (Tube . 

2 Operation is similar except tor amplifying them and then impressing them on a similar puls 
egative anode current pulses.) Cur 
rent tlows im the circum and through 
the resistor only when the a-c in ing Operation of certain circuits and apparatus 
stantaneous voltage exceeds the bi 
sing voltage Er 


forming circuit. The pulse may be used for triggering or initiat 


In radio and carrier-current communication a R-F (Radio-Fre 
quency) wave is used as a carrier because it can be radiated. In 
transmission of speech or signals, the carrier must be modulated 
or vatied in amplitude by an A-F (Audio-Frequency) wave 
The detector in a radio receiver separates from the R-F wave, a 
wave form which is proportional to the original A-F signal and 
which will approximately reproduce the original sound in the 
speaker. When the rectified current flows through the resistor 
5 out the condenser C, is charged to the peak voltage of the modulated 

Ns at : signal. When the whe is not conducting and when the signal 


has a negative value, the condenser discharges through the re 
> 2 , 
sistor to a value slightly lower than its original charging voltage 
Detection (Demodulatic . 
etection (Demodulation). Current flows When the positive R-F voltage exceeds the condenser voltage, the 
through the tube only when the anode is ‘ 
positive. The envelope of the rectified wave tube will conduct and recharge the condenser. The envelope or 
1s propertional to the original modulating contour of the output wave is proportional to the original sound 
wave plus a steady d-c voltage. The d-« , 
component can be eliminated by a filter wave or signal 


= 
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TURES 


Rubber belt 


BOTTLES ARE 1 R ANS POR’ TED by a table top conveyor accommodate different size bottles. Label hopper is attached 


feed V hich spaces them with ‘relation to to the transfer 
sae 1 a ee 


im. Heater and transfer drum nating a separate adju 


drum and moves vertically with it, elin 
stment. Side guides of the conveyor 


indwheels adjust the rtical position Of the labels to system are adjustable by means of three Allen screws 


High Speed Machine 
Blows Labels on Bottles 


Speed plus flexibility ia bottle labeling is achieved by the Model 160 
Label DRI, designed and manufactured by the New Jersey Machine 
Corporation of Hoboken, N. j. By using a continuously-rotating heated 
drum that alternately employs suction and a blast of air to hold and 
deposit labels on bottles respectively, as many as 400 labels per min 
can be applied. No glue is needed. The labels are already coated with a 
thermoplastic material which becomes tacky when heat is applied. 
Bottles move through the machine in a continuous stream without 
physical contact with the machine until they pass through a soft rubber 
belt which rolls the entire label tightly to the bottle. 

The conveyor system and all labeling components are readily adjustable 
for labels from } x 1} in. through 4 x $ in. which covers bottles ranging 
from about 2 cc’s to one quart. The only machine component which 
must be replaced to cover this range of bottles is the laminated phenolic 
feed screw, and since one screw can handle several sizes of bottles, five 
screws will normally handle this complete range of sizes 
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LABELS ARE REMOVED from the 
electrically vibrated honper by a suc- 
tion mouthpiece in the transfer drum, 
held by a pinch roll and then are trans 
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™ Heater arum 
Grass rods 
=~ 





ROL LER FOLLOWER MOVING in track, pivots | mouth- AS LABEL APPROACHES HEATER Dal M 
ieces to pick-up _— S from the hopper when cam lever cut off and label is held by pinch roll 

irm dispa aces track nent radially inward as shown. edge of label after leading edge is bucl 

After re ing labels, oO aul ieces return flush with drum heater drum. Buckling assures pr 


suction 














0 lobe happe 
ounbhory blow 





























the lee 
er drum approaches a_ while the trailing « 


ferred to the heater drum where they thermoplastic coating becomes sticky 
are held by suction. Thermostatically As label on he 


ontrolled heating elements in the bottle, a porting arrangement 
icum keep temperature ach that gressively cuts off the vacuum starting edge of label on the bottle 


pro suction, a Diast Of air 
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TRANSFER CYLINDER is t only machine element ing cam with three roller followers accurately accelerates 


which has intermittent mution. It stops every 120 leg to and decelerates the nder to keep it in precise register 
: 


illow the mouthpieces to pick-up labels. A cylindrical index with the heater drun 1ich is rotating at constant speed 





Syntron 
vibrator 






































“Whochune hurting hondwhee/ _ Hondwheels for vertical positioning of 
heater drum and transfer drum 
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Collector « 
rings 











BY MEANS OF A PORTING ARRANGEMENT between 
the continuously rotating heater drum and its stationary 
base, the same row of holes which applies suction to retain 


Bortles __ 
2o* e-- 
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~~» Wires for heater 


labels is used to transmit air under pressure to force the 
leading edge of the label on the bottle. Suction area of the 


{rum is adjustable | 


Bleeds ‘ur into vocuum 
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Volve, Open position: 
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Tronster mouthpiece 


y means of threaded plugs on brass rods 


CONTIN JOUS CHAIN SYSTEM 
transmits power from a 3 hp drive 
motor to the heater and transier drums 
Separate chain drives take power from 
the same system to supply the feed 
screw and ro!ling pressure belt mech 
anism. Compressed air is normally 
supplied by house lines (5 psi) al 
though a built-in compressor is also 
available. A 3 hp motor is used to drive 
each of the 3 vacuum pumps. Operat 
ing vacuum is 15 in. Hg on transfer 


drum, 3-5 in. Hg on heater drum 


NO BOTTLE-NO LABEL MECH 
ANISM has twofold action. If no 
bottle is present, it opens a port bleed 
ing air mto the vacuum line of the 


mouthpie e, and also prevents mouth 


piece from pivoting to receive a label 
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PRODUCT DESIGNS 


Stitcher Supports 
All Wire Surtaces 


Dur ng Driving 


By supporting all surfaces of the metal stitch during 
the entire driving operation, this stitcher penetrates 
metallic and non-metallic combinations whose total 
thickness is 3 to 4 times the diameter of the stitching 
wire. Self-punched holes made by the stitches are 
clean and do not impair the fatigue properties or sur- 
Designed 
and manufactured by the Acme Steel Company of 
Chicago, Ill., this machine requires only a 1/3 to 1/2 
hp motor and can complete from 280-325 stitches per 


face finish of the materials being joined. 


minute. On production applications, when time for 
set-up and positioning the work are included, from 
80-100 stitches per miu can be attained. Interchange- 
ible, stationary clincher blocks provide for making 
standard and special type loop-clinched stitches. Acti- 
vated, or moving 


make flat-clin: 
the work. Straight, overhang, drop goose-neck and 


clincher-blocks are available to 


hed stitches whose legs are parallel to 
reverse goose-neck clincher support arms permit 
stitching in places where other means of fastening are 
impossible. A 1/4 in. flange is sufficient for nearly any 
type of stitching operation. 


OPERATION with activated clincher mechanism 

trated above. Predetermined length of wire is fed through 
two friction feed rolls, through a straightener and round 
shearing die which supports it while shearing knife cuts 
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STITCHES ARI 


ric 


MADE SINGLY by means of a foot actu 
1 pedal. Wire fed from coil is either 16, 18 or 20 


id drawn or cold rolled stee! although bronz 
in De used 
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Feed indexing lev 
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driven by an oscillating clutch. Wire 
1¢ formers by a spring-actuated mandrel 
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PRODUCT DESIGNS 


WELDED STEEL TAIL LEG is fabricated from % inch 
A 1 x 4 inch steel strip welded at its base 
forms a foot plate and has four holes for bolting this 
leg to the deck of a ship. Tail leg deflects under vertical 
shocks but will not transmit twisting stresses to the bed 


steel plate 


Welded Lathe 
Absorbs Shock Loads 


The use of welded steel legs and bed plus several uncon- 


ventional design features permits this engine lathe to 
resist more severe conditions of shock, vibration and 
torsional stresses than was possible with a cast iron 
design. 
use and will be firmly bolted to a deck, these stresses are 
largely absorbed before they can distort the bed. The 


cast iron, bed-supported components (headstock, tail- 


Although this machine is intended for Naval 


stock, carriage etc.) are identical to those used previously 
since these parts are relatively rugged and unlikely to be 
shattered except by a direct hit. Deveioped by cooperative 
efforts of The Lincoln Electric Co. and the Springfield 
Machine Tool Co., this lathe weighs about 306 Ibs less 
than a similar cast iron one although no special effort was 
made to save weight. 
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connected to it by gimbals. The bracket on the lower car 
riage apron clears the auxiliary way on the lower bed by 
0.001 inches. if a transverse shock deflects the apron by 
this amount the I 


bears and transmits the shock to 
the bed avoiding fractur f the 


" 1 
Drackey 


4} ron 


, 

“> 

se 

“ 

“ 

, > 

HEAD LEG which supports the bed and houses the drive 

motor is a rigid box structure except for the floor which is 

made from tour rectangular steel plates that are attached 

to the box at points marked A in the sketch (right). Plates 
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Vanishing Strip Light 


for Traffic Signal 


Accessory for traffic lights introduces the 
element of time into the operation of stand 
ard signal systems. Any traflic signal now in 


use can be modified for the time feature with- 





out making costly, radical changes. Installa 
tion time of the unit is about 30 minutes. 
Replacement requires approximately 10 min 
utes. Externally, the Flo-Control is a vertical 
column of green light 5 in. wide and 24 in. 
long that weighs 40 pounds complete. When 
the green bullseye of the conventional signal 
flashes “on”, the green column is fully lit. 
As the green bullseye “on-time” cycle expires, 
the column in the Flo-Control progressively 
blacks-out trom bottom to top. The motorist 
therefore sees, at a glance, how much of the 
“go” period remains before the amber signal 
which is followed by the red 


BED CONSISTS cf two T-shaped steel beams supported 
by welded steel webs. Resulting triangular structure has 
about four times the stiffness of a similar cast iron bed 
Gimbals at the tailstock end prevent torsional stresses from 
being transmitted to the bed from the legs 




















PRINCIPLE INTERNAL COMPONENT of 
the unit is a green, cold-cathode, fluorescent 
tube operated from a transformer and motor 
driven contactor. As the latter rotates, contact 
. with the tube’s series of multiple electrodes is 
oe ae successively made and broken, blacking 
Y a the column in increments of thre« 
* : 7 LJ “i The 1000-v secondary of the tube tr 
‘--Points where wrap oround i's attached to leaf springs insures a qui k cold cathode start 

Tie down ond floor contact points @ hermetically sealed relay provides k cut-off 
from green to red. The auxiliary light can 
be seen clearly from a greater distance than can 
function like leat springs when loads are applied The the standard traffic signal. The Lundberg Manu 
loads are transmitted at only four points, the midpoints of facturing Co., Inc. of Jackson, Michigan now 
each side. At these points the box and spring plates are has several of these units on test in the midwest 
welded to diagonals that connect the points of attachment 
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PRODUCT DESIGNS 


Unique, Leak-Proof 
Pump Isolates Fluid 
Being Handled 


Unique action of a completely sanitary pump, known as the 
Hydropulse, being manufactured by Scott & Williams, Inc. 
of Laconia, N. H. isolates the fluid being pumped from all 
actuating mechanisms. Pumping is accomplished by the 
expanding and contracting of synthetic rubber pulsators 
within stainless steel cylinder housings. The fluid comes into 
contact with no moving parts except the pulsators and stain- 
less steel ball check inlet and exhaust valves. 

Hydropulse pumps are particularly suitable for the transfer 
of pharmaceuticals, chemical, abrasive and corrosive materials, 
and when equipped with homogenizing valves, they are 
capable of processing materials. They are built in four sizes 
from 0.5 to 2.5 gpm for pressures up to 3,000 psi and temper- 
atures up to 220 F. Work now underway will extend this 
range of pressures and volumes. This unique construction, 
which eliminates highly stressed parts since pressures on both 
sides of the pulsators are balanced, will also be applied to pro- 
portioning and metering equipment. 


ACTUATING MECHANISMS are in the upper 
section of the motor housing and immersed in the 
actuating medium oil. Pump can be run dry without 
damage, is self-priming and leakproof. Materials 
with a wide range of viscosity can be handled 





Redesigned Vaporizer 


Features Serviceability 


Originally designed in England during the war to disperse 
germacide in air-raid shelters, this vaporizer was later rede- 
signed there for insecticidal uses. Another redesign has now 
been effected for American Aerovap, Inc. of New York City to 
improve the service features and adapt the unit to U. S, pro- 
duction methods, With a capacity twice that of its British 
predecessor, the streamlined American model is equipped with 
a thermostatically controlled heating element that is insulated 
to prevent the conduction of heat to the wall through the 
mounting bracket. Operating on 115-125 ac-dc and rated at 
125 watts, the Aerovap now utilizes a patented process with 
Lindane crystals and will keep a ventilated room measuring 
up to 20,000 cubic feet relatively free from small, flying insects. 
it is permanently attached to a wall or post, at least three feet 
below the ceiling or other overhead structure. 


166 


AMERICAN VERSION (below) has a_bakelite 
housing to facilitate die casting. Thermostat which 
keeps a constant temperature of 110C can be adjusted 
from the outside. British model (above) is an expen- 
sive chrome plated brass casting with which thermo- 
stat controls must be removed to make adjustments 
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B BD. DEBE 


PUMP CAN BE TORN DOWN, cleaned 
ind reassembled in 10 minutes. All parts 
that contact the fluid being pumped ar 
stainless steel except the pulsators. Maint 
Ive we r 


AS GEAR DRIVEN CAM MOVES the piston to the right, oil pressure 
auses the rubber pulsator to expand, forcing material out of the cylinder 
through the discharge valve. When the piston is returned by the spring 


| pressure is relieved and the pulsator 
n through the suction valve 


contracts onto its support creating 
vacuum which draws material nance is confined largely to va 





f Thermostat 
receptacle ontrol! 


_—— eating element 
assembly 


__——— /ntermediate 


THERMOSTAT ADJUSTMENT 


illustrate the three design 


REMOVEABLE BODY ASSEMBLY facilitates adjustments and replacement 


A terminal biock TOOLS 
stages. In the first stage, controls were 


removed to make adjustments. Latest 
wrench (lower) is more convenient 


of parts without removing the entire machine from the wall 
bracket permits the electrical leads to the switch and heating 


in the mounting 
Deanate tn: tee Gna 1 independently of the supply leads. H I th 
element to be removed independently of the supply leads. Horizontal thermom- 
eter well, accessible from outside, permits intimate contact between thermometer 


rystals, for accurate temperature readings use and saves materia! 


and inner receptacle, which contains id 
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Overriding Spring Mechanisms 


Extensive use is made of overriding spring mech 
anisms in the design of instruments and controls. 
Anyone of the arrangements illustrated allows an 


incoming motion to override the outgoing motion 
whose limit has been reached. In an instrument, for 
example, the spring device can be placed between 
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Fig. 1—Unidirectional Override. The take-off lever of this mechanism car 
rotate nearly 360 deg. It's movement is limited by only one stop pin. In one 
direction, motion of the driving shaft also is impeded by the stop pin. But in 
the reverse direction the driving shaft is capable of rotating approximately 270 
deg past the stop pin. In operation, as the driving shaft is turned clockwise, 
motion is transmitted through the bracket to the take-off lever. The spring 
serves to hold the bracket against the drive pin. When the take-off lever has 
traveled the desired limit, it strikes the adjustable stop pin. However, the 
drive pin can continue its rotation by moving the bracket away from the drive 
pin and winding up the spring. An overriding mechanism is essential in 
instruments employing powerful driving elements, such as bimetallic elements, 
to prevent damage in the overrange regions 


Fig. 2—Two-directional Override. This mechanism is similar to that de- 
scribed under Fig. 1, except that two stop pins limit the travel of the <ake-off 
lever. Also, the incoming motion can override the outgoing motion in either 
directioe. With this device, only a smal! part of the total rotation of the 
driving shaft need be transmitted to the take-off lever and this small part may 
be anywhere in the range. The motion of the driving shaft is transmitted 
through the lower bracket to the lower drive pin, which is held against the 
bracket by means of the spring. In turn, the lower drive pin transfers the mo 
tion through the upper bracket to the upper drive pin. A second spring holds 
this pin against the upper drive bracket. Since the upper drive pin is attached 
to the take-off lever, any rotation of the Grive shaft is transmitted to the lever, 
provided it is not against either stop A or B. When the driving shaft turns in 
a counterclockwise direction, the take-off lever finally strikes against the ad- 
justable stop A. The upper bracket then moves away from the upper drive 
pin and the upper spring starts to wind up. When the driving shaft is rotated 
in a clockwise direction, the take-off lever hits adjustable stop B and the lower 
bracket moves away from the lower drive pin, winding up the other spring. 
Although the principal uses for overriding spring arrangements are in the 
field of instrumentation, it is feasible to apply these devices in the drives of 
major machines by beefing up the springs and other members. 
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« 


Fig. 5--Two-directional, 90 Degree Override. This double overriding mechanism 
allows a maximum overtravel of 90 deg in either direction. As the arbor turns, 


the motion is carried from the bracket to the arbor lever, then to the take-off 








lever. Both the bracket and the take-off lever are held against the arbor lever by 
means of springs A and B. When the arbor is rotated counterclockwise, the take- 
off lever hits «top A, The arbor lever is held stationary in contact with the take- 
off lever. The bra ket, waich is soldered to the arbor, rotates away from the arbor 
lever, putting spring A in tension. When the arbor is roated in a clockwise di- 


rection, the take-off lever comes against stop B and the bracket picks up the arbor 


lever, putting spring B in tension. 


Toke off 
lever 
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Division Engineer, 
The Foxboro Company 


for Low-Torque Drives 


the sensing and indicating elements to provide over- 
range protection. The dial pointer is driven posi- 
tively up to its limit, then stops; while the input 


sha& is free to continue its travel. Six of the mech 
anisms described here are for rotary motion of vary 
ing amounts. The last is for smal! linear movements 
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FIG. 4 


Fig. 3—Two-directional, Limited-Trave! Override. This mechanism per- 


forms the same function as that shown in Fig. 2, except that the max- Fig. 4—Unidirectional, 90 Degree Override. This 


imum override in either direction is limited to about 40 deg, whereas the 
unit shown in Fig. 2 is capable of 270 deg movement. This device is suited 
for uses where most of the incoming motion is to be utilized and only a 
small amount of travel past the stops in either direction is required. As the 
arbor is rotated, the niotion is transmitted through the arbor lever to the 
bracket. The arbor lever and the bracket are held in contact by means of 
spring B. The motion of the bracket is then transmitted to the take-off 
lever in a similar manner, with spring A holding the take-off lever and the 
bracket together. Thus the rotation of the arbor is imparted to the take-off 
lever until the lever engages either stops A or B. When the arbor is ro- 
tated in a counterclockwise direction, the take-off lever eventually comes up 
against the stop B, If the arbor lever continues to drive the bracket, spring 


is a single overriding unit, that allows a maxi- 
mum travel of 90 deg past its stop. The unit as 
shown is arranged for over-travel in a clockwise 
direction, but it can also be made for a counter- 
clockwise override. The arbor lever, which is se- 
cured to the arbor, transmits the rotation of the 
arbor to the take-off lever. The spring holds the 
drive pin against the arbor lever until the take- 
off lever hits the adjustable stop. hen, if the 
arbor lever continues to rotate, the spring will be 
placed in tension. In the counterclockwise direc- 
tion, the drive pin is in direct contact with the 


A will be put in tension. arbor lever so that no overriding is possible 





Fig. 6—Unidirectional, 90 Degree Override This mechanism operates exactly 

the same as that shown in Fig. 4. However, it is equipped with a flat spiral 

spring in place of the helical coil spring used in the previous version. The 

advantage of the flat spiral spring is that it allows for a greater override and 

— minimizes the space required. The spring holds the take-off lever in contact 

- with the arbor lever. When the take-off lever comes in contact with the stop, 
the arbor lever can continue to rotate and the arbor winds up the spring. 

Toke off ~w= Force 

feve7-._ 








_-Pivot A vA 

“ Fig. 7—Two-directional Override, Linear Motion. The previous mechanisms 
were overrides for rotary motion. The device in Fig. 7 is primarily a double 
override for small linear travel although it could be used cn rotary motion. 
When a force is applied to the input lever, which pivots about point C, the 
motion is transmitted directly to the take-off sever through the two pivot posts 
A and B. The take-off lever is held against these posts by means of the spring. 
When the travel is such the take-off lever hits the adjustable stop A, the take-off 
lever revolves about pivot post A, pulling away from pivot post B and putting 
additional tension in the spring. When the force is diminished, the input lever 
moves in the opposite direction, until the take-off lever contacts the stop B. 
This causes the take-off lever to rotate about pivot post B, and pivot post A 
is moved away from the take-off lever. 
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High Rotational Speeds 


Design of a specific pneumatic governor suitable for small high speed air tur- 


bines. Detailed calculations of the size of essential components and of governor's 


operating characteristics. Theory of the air gage and general rules for design 


ing a pneumatic servo-controlled system to meet a required set of conditions 


ibsorl onsiderable power, the no 
load or idle condition has to be taken 
into consideration. The result is that 
the regulation is better than 
calculated, therefore, it is simpler tu 
lesign by cut and try and prove out 
graphically 
For the 
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it, the calculations ar 
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Table I—Nomenclature for 


Calculations 





Dimensions are in inches 

Areas are in square inches 

Forces and weights are in pounds 

Time is in seconds unless noted 

Pressures are absolute in psi 
unless noted 


area 
area of needle valve for 
speed control 

area of governor orifice 
area of throttle 
tin 


width of cantilever section 


when open 


thickness of cantilever sec 


thon 





deflection at tip of canti 
lever 
deflection of cantil.ver at 
idle speed 
deflection of cantilever at 
full load speed 

modulus of elasticity, 29 x 
10° psi 
subscript for full load or 
throttle 

ratio of dynamic to static 
weight 

lift of cantilever cover 
D + 0.0001 in 

lift at idle speed 

lift at 
throttle 
lift at 
throttle 
subscript for idle 


throttle 


load speed full 


speed at closed 


load or 


meoent of inertia of canti- 
lever section 

= ratio of deflection to square 
of speed, D/ N° 

= length of cantilever 
rotational speed of turbine, 
rpm 
droop speed at full throttle, 
rpin 
idle speed of turbine, rpm 

= subscript for closed throttle 
pressure 

= line or supply pressure 
pressure in noczie manifold 
control pressure on servo 
piston 

= control pressure idle speed 
control pressure full throttle 

=control pressure closed 
throttle 
volume of air, cu ft 

= ratio of pressure across noz 
zle or port 
factor in flow formula 
Fig. 3) 

= throttle spring rate, Ib/in. 

= stress in root of cantilever, 
psi 
full open throttle port 
partially open throttle port 

= density of material in canti 
lever, Ib cu in 
static weight of cantilever or 
weight of air flowing, Ib sec 
section modulus of canti 
lever 








of 0.28, and solving for L in terms of 
d 

L? = 3 

Let thickness of beam 


355d (5) 


d = 0.045 in (6) 
then from Eq (5), L = 0.387 in. (7) 


Deflection at the tip of the canti- 
lever is 


D=GWL/SEI (8) 
29,000,000 4) 


(6) 


where / bd*/12, and F 


Eqs (2), (3), 
and solving for D 


Combining and 


to (9) inc 
D = 9 0046 in., at 
D= 


50.0900 rpm 
0 OO4 

10 O00 rpm 

the 

Is uncovered 


These deflections are amounts 


the covernor orifice Ay 
at the respective speeds, and will 
work with a 


orifice of approximately 0.031 in. di- 


satisfactorily governor 
ameter 

It is interesting to note that 
is an upper limit in speed for which 
this type of cantilever can be designed 


there 
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For a given material of density # and 
modulus of elasticity E, by combining 
Eqs (1), (2), and (4) the follow 
ing relationship can be obtained 
Gul? = 5 d/3 
L?/d = 5/3 uG, 


or L/2= 2/92C 10 


Also from Eqs (2), (8), and (9) 


Gult=8 Ed D/l2 
or L'/2 = 0 67 E D/uG 


Combining Eqs (10) and (11) 


De 8#/6uEG (12 


(11) 


Thus, for a safe stress in a given 
material the deflection D is inversely 


tor 
tor 


proportional to the centrifugal fac 
G. But D has a low limit beyond 
which construction becomes imprac- 
tically precise; hence, G has a high 
limit 

The factor u E is a criterion of 
merit for the choice of material when 
designing toward the upper limit of 
speed. Tempered steel and beryllium 
copper show the best values of several 
materials investigated 


Pre wict! 


Design of Air Control System 


‘lune basic formula for adiabatic 
flow of diatomic gases is given and 
plotted in Fig. 3. Curve (A) shows 
the increase of flow from a line pres- 
sure P, into a chamber pressure Pp, 
us p is reduced until the critical pres 
sure at 52.7 percent of P, is reached 
after which the flow is steady and in 
dependent of back pressure Curve 
(B) evaluates the value of the term 
(?)* for different values of the ratio 7 
in the flow equation 

It will be noted that the flow is pro 
portional to orifice area. Also that 
when the back pressure is below the 
critical, the flow from a 
is proportional to the initial pressure 
P., since the term ({/)* becomes con 
stant at critical 

In Fig. 4 this flow 
is plotted in two forms to represent 
the conditions: 


given orifice 


basic equation 


1. At needle orifice, from a steady 
cham 


line pressure P, to a variable 
ber pressure p, and 

2. At governor orifice 
able chamber pressure p 
mospheric pressure 


from a vari 
to steady at 


The group of horizontal lines the 
left hand ends of which 
ward represents the rates of flow from 
the steady line pressure P, into the 
ham 
nlet orifice 
in Fig. 4 
the proportion 4, 5, 6, 

The two diagonal lines 
the rate of flow through two governor 
orifices having a difference of 10 
percent in area. These flows are from 
chamber pressure p to atmosphere, and 
are linear until the chamber pressure 
28 psi, which is the pressure 
for which one atmosphere (14.7 psi) 


urve down 


er for several different areas of 

These areas as plotted 
are arbitrary and are in 
and 8 


represe nt 


reaches 


is critical 

It will be evident that the intersec 
tion of the diagonal lines with the 
horizontal ones represents the cham 
at which the flow through 
the inlet orifice balances the outgoing 
For instance, the chamber pres 
sure will be 40 psia when the No 
i inlet orifice is used with the No. 10 
governor orifice, and will drop to 36.4 
psia if the orifice is opered 10 percent 
to the No. 11 rate 

This drop in pressure, which is 
caused 'y opening the governor orifice 
10 percent will be used to move the 
main throttle valve 

By scaling the graph for the sev 
eral values of differential pressure, 
and constructing the curve labelled 
“Sensitivity,” the differential pressure 
is found to reach a maximum of 5 
psi when the orifices are 
give a chamber pressure of 60 psia 

From the graph of Fig. 4, several 


ber pressure 


flow 


such as to 
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umportant conclusions can be deduced 


1. The maximum change in differential pres 
sure occurs when p = 0 6/ 

2 The maxim 

=(0 05 P 

3. (b, Ps P, = 1/2 of 

change / 


4 = 0 64, 


m differential pressure 


percent 


for maximum sensitivity 


When these general rules are ap 
plied to the specifi the canti 
levers calculated in the foregoing, the 
following conditions and 
hold 

The hole diameter of the governor 
ind inlet orifices are assumed to be 
the same, and larger than six times the 
maximum lift of the cover, that 
the flow will be influenced only by the 
lift and independent the constric 
tion of the ho'e the maxi 
mum lift (or deflection) will be about 
0.0047 in., a ter 


in. or greater will be satistactory 


case ot 


relations 


so 


of 
Because 


hole diam of 0.03 


Clearance between canti 
lever and orifice at 0 rpm 
Deflection D of cantilever 


at 30,000 rpm 


= 0 UJOD10 in 


= () 00165 in 
Lift A of cantilever at 
30 ,000 rpm 
10 percent of deflection 
Percent change in lift is 
165/1750) x 100 = 
Ratio (p, p ‘ 
9.4/2 
(pg — ° tor 
105 psia 
Lift of inlet 


0.6 00175 


= 0 00175 in 
= 0 000165 in 


74 


= 4 7 percent 
P, equal to 

=4 
onhee A, 1s 


= 0.00105 in. 


4 psi 





0.932 AL 
1. 0.4389.in 


Lb 7sec. through 


between cants 
lever and orifice at 0 rpm 

Deflection D of cantilever 
at 50,000 rpm 


' 
Lift 


Clearance 


VU _QUU10 in 


00457 in 
of cantilever at 
90 ,UO0 rpm 

10 percent of deflect*on 

Percent change in. lift 
457/4670) x 100 

Ratio p > § 
78/2 ) percent 

Py — pe) tor P, eq al 
105 psia 

Lift of inlet orifice 4, is 
r¢ 0 00467 


00467 in 
000457 in 


p 


15 psi 


0.0028 in 


Thus, it is seen that the initial clear- 
ince of 0.0001 in. introduces a discrep- 
ancy in the sensitivity between high 
and low speed as evidenced by the 
two values of (Pr1— Po) 
speed is 4.94 and for high speed is 
5.15 psi, and that the differential is 
reduced from the theoretical maximum 
of 5.25 psi if there was no initial 
learance. However, these reduced val 
ues are adequate because, as will ap 
pear in the following calculations, the 
diaphragm diameter can be of prac 
tical size and still provide ample force 
to move the main throttle 

Using the flow formula of Fig. 3, 
the amount of air wasted in the con 
trol is calculated as. follows 


which for low 


* Diameter of governor 
rihce = 
> 
Penphery of governor 
rihce = 


0 O31 in 


0.098 in 


Lift of governor 
at 50,000 rpm 
Area of needle onfice, 
0 098 x O 0028 
Discharge of nozzle 
l sq in 
Discharge of 
onfice. 2 43 & O 00027 
Discharge 
0 00066 x 60 l 


area at 105 psia 
Needle 


tree air, 


In the preceding calculations, no ac 
the effect 
the antilevers 

As the gaps 
the re 


een taken of 


between 
ring 
rnor 


ount has | 
ot 


in 


the gaps 
the crenellated 


pass over the orifice 
striction is momentarily lessened and 
the effectiveness of the cover reduced 
The result is a reduction in sensitivity 
similar to troduced by the 


tial clearance of the cantilever 


gove 


in 


For the design under discussion the 
gap is 0.003 in. and the width 
cantilever is 0.140 in., so that 
introduced can be 

this 
be taken into account 
at this — the fol 


been determined 


of 
the 
neg 


factor 


liscrepancy 
For 


lected other ases 
may have to 

To summarize 
lowing data have 
1. The dimensions of the cantilever 


0.045 0.387 * 0.14 in 

2. The deflections for low and high 
speeds, 0.00165 i9 and 0.00457 in., 
respectively 

3. The most 


sensitive control pres 


sure, 65 psia 


4. The differential control pressure 
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Op tor |0 percent 


change inA, | 

















35% droop 
45% droop a 
~_ ] | 
De all 








ipproxin tely 5 pounds per square 
inch 

A check test of an air gage set up to 
as nearly 


is possible gave the following 


duplicate these conditions 


Most sensitive control pressure, 58 psia 


Differential control pressure, 4.4 ps 


Chese values are close enough to the 
theoretical calculations to prove the 
validity of the formulas used 


Proportions of Throttle and Servo 


The design of the throttle and servo 
of the control shown in Fig. 1 may 
be done easily by trial and error fol- 
lowed by proof using comparatively 
simple formulas 

In the foregoing discussion of the 
cantilevers, it was seen that the initial 
clearance over the governor orifice up- 
set the theoretically uniform regula- 
tion to a small degree. To a still 
greater degree, the idle power require 


174 


Oreop 


speed 


dle 
flood 





ment (to overcome windage) affects 
the regulation 

In Fig. 5 the relationship of the con 
trol pressure, speed and droop lines 
is shown. If the turbine had no wind 
age or other idle losses, the speed for 
various throttle positions (loads) 
would vary according to the whole 
droop line. For instance, the turbine 
idling at 51,600 rpm would slow dows 
to 48,200 rpm under a load requiring 
full throttle, and the regulation would 
be 482/516 or 0.935, or 6.5 percent 
droop. 

Actually, the no load losses are so 
high that the throttle must be opened 
appreciably to supply them. Hence, 
the speed range from idle to load is 
only that portion of the droop line 
above the intercept of the idle speed 
line. The regulation for this condition 
is 482/500 or 0.965, or 3.5 percent 
droop 


Similarly, for a speed near 30,000 
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where there is less windage loss 
droop is 4.5 percent 

he interrelations of these curves 
for which are impos 
sibly complex, is the reason for solv 
ing by cut and try rather than by 
direct formula. 

The 3 in., rpm turbine 
equipped with the governor under dis 
four 0.080 in. nozzies 
open to the wheel, or 0.0205 sq in 
total nozzle area 

For a line pressure P, of 90 psig 
(105 psia) the nozzle manifold pres 
sure P, is to be at least 75 prig (% 
full throttle 
Flow of air 


ne equations 


50,000 


cussion, has 


psia ) for 
from a nozzle 
sure P,, of 90 psia to atmosphere 
W = 
= 0 042 'b/sec 


pres 


t 


0 0205 « 90)/(0.43 * 100 


The same quantity must pass the thro 


tle when P, equals 105 psia and P 


juals 90 psia, for this condition 


»>r = 90/105 = 0.855 and 
= (0 187 
0 042 
0 187 
= 0 042/1.75 = 0.924 sq in 
t 1/16 in. throrek 


¢ 0 0422/4 
s 0.0625 in 
is 300 Ibs 
0.0625 0 It 


, 
0.0625 


and (p = 300 x 1S7 =7 s 


This value is higher than the 5 
psi needed for 5 percent regulation 
as calculated previously in the design 
of air control system. Fig. 5 indi 


ites the reason for this discrepancy 
True Regulation 


With the cantilevers and the throt 
tle valve both dimensioned, it is now 
possible to determine the true regula 
tron 

Presume that the turbine is run 
ning idle at a speed of 50,000 rpm 
and that the spring S of the throttle 
valve has been adjusted so that the 
throttle just closes (¢ is 0) when the 
ontrol pressure p, is 58 psia, the con 
trol pressure for full throttle then 


38 4 3 =e ¢ 


From tests it was determined that 
the nozzle pressure P,, must be 50 psia 
and the discharge 0.0235 Ib/sec to 
maintain this idle speed against wind 


ag 


Then for 


P, = 105 psia, P, = 50 psia, and 
= () 26 

W =0 0235 = 0 0893 x 105 
0.26 A, 


The area of the throttle ports mu 


1, = 0.0095 sq iv 
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hrottle port 
95/8 

is Opened 

open com 


i 


When the 


set for 


a giver 


2 x 0 00467 
less initial clearance 


Deflection at full throrrle 


V,/N 
i)? = 0 004270 004 
0 


the regulation at 


Hence 


s 0.965. or 3.5 per 


Similar calculations for the low 


ed of 30,000 


m tests it was detern 


t 


29 psia and # 0 Ol 
) O13 10 0 OS9 
= 0 0055 sq 


t area is 0 0055/8, « 
= 0.0172 in., from Fig. ¢ 


0 UDBRE « 


To open completely, the throttle 
must travel 


0.0625 0.0172 


Q& 0 OOl 0. U0161 
utial clearance ).00010 
LD 0 OOLS1 
V,/N,)? = 0 OO151 
V~/ Ng = 0.955 


0.00165 = 0.915 


he regulation is 0.955 or 44 percent 
uroop 


Conclusion 


In the foregoing discussion, a spe 
ific design of governor suitable for a 
small turbine has been defined and its 
operating characteristics calculated in 
Its only rotating part is simple, 
stable under the high centrifugal forces 
involved, and not penalized by sliding 
friction 

The servo throttle 
proportioned so that 
sistance is negligible in 
with the motor forces 

The underlying theory of the air 
gage has been explained and several 
general rules given so that it is pos 
sible to design a system to meet a given 
set of poe at least to a first 
ipproximation 
The primary regulation rate is seen 
be Sopendent on the rate of the 
vo spring, the throttle travel from 
to full, and the pres 
sure differential on the servo piston 
All other things beirg constant, the 
improved when 


detail 


valve can be 
its sliding re 


compar ison 


osed control 


primary regulation is 

1. The spring rate is reduced 

2. The throttle travel is reduced 

3. The differential control pressure 
increased. 

The effect of the necessary initial! 
clearance between the cantilevers and 


nh PON Oo orl 


the differential 
tn >» in 
This 
importance 
creased and smaller cantil 
tions result 

The effect of the 
proving the primary regulation to its 
true value has also been shown 

The effect of the n« 
the crenellated cantilever 


Se & iown 


ind 


ontrol pressure 


rease the pr n y regulatior 
1 t 


factor wil vecome of greater: 
' 
i 


as the design speed is 


idle load in im 


essary slots in 
ring on the 
da This ta 

" , 


have to be taken into a 
mcreased d 


sensitivity Was mentione 


tor will 
with 


count sign spec 


It is shown that as the design spec 


s increased, or rather, as those facto 


which affect G increase, the amount o! 
total deflection is reduced. This co 
dition leads to an uppe rit 
speed, when the design of the « 


levers and their mounting relat 
the governor orifice 
tically 
sensitivity 


ameliorate 


must De im] ra 
precise to optain a teasonal 
This 
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by a choie of cant 


condition can 
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material selected according 


tor of merit 
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Miniature Piezoelectric Accelerometer l 


THE NATIONAL BUREAU OIF 
STANDARDS has developed a minia 
ture piezoelectric accelerometer 
measures high-frequency vibrations ¢ 
rectly and also checks the frequency 
response of vibration generators. Al 
though the device is extremely small, 
{ is im Many ways superior to 
ments now 
cal vibration and shock. Its 
tion is so simple that it 
produced for only a fraction of the 
cost of a conventional pickup 

The new accelerometer, which em 
ploys a barium titanate piezoelectric 
compressive element, was developed 
by L. Fleming and E. J. Regan under 
an NBS program sponsored by the 
Navy, Air Force, and the Atomik 
Energy Commission. The piezoelectric 
comy ‘essive pickup is designed to de 
tect a variety of vibratory movements 
The unit responds to the characteristic 


which 


li 


instru- 
mechani 
construc 


can be 


used to measure 
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vibration-frequencies generated by 
faulty bearings in an eleciri 
And is useful for calibrating other vi 
bration pickups, shake tables, and low 
frequency noise detecting d 
is not intended for seismi 
vehicular accelerations 

A typical a is composed of 
barium titanate disk 4 inch thick and 
¢ inch in diameter, stacked between a 
suitable base and a block of metal 
ised for mass-loading the disk. The 
complete unit weighs less than 1/10 
of an ounce. As a result of the “‘stack 
ing” any acceleration imparted to the 
base produces a proportionate char.ge 
in pressure on the piezoelectric disk 

The voltage generated is propor- 
tional to the acceleration of the device 
being measured and is independent of 
its characteristic frequency up to the 
mechanical resonance of the accelero 
meter. This resonance has been ex 


motor 


vices. It 
aircraft, or 
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lses Barium Disk 


ended to above 20,000 cycles pet 
second by using a small and rather 


monolithic structure As a voltage 


source, this pickup has an almost purely 


capacitive internal impedance of 


SOOppl at d 


apo 


my 


1 sensitivity of abou 
per g 

Calibration measi 
hat the 
flat within 


rements indicate 


accelerometer has a response 


20% over the range 5 


to 600 cycles per second, and rising 


to a slight peak between 10,000 and 
18.000 cycles per 

To provide electrical 
the disk is coated with a 
then baked in a furnace at 
for about 15 minutes, and 


is polarized, or sensitized 


second 


connections 
silver paint 
1300°C 
finally it 


This last 


ooling the 


process is accomplished by 


material through its Curie 
120°C while a d-c potential gradient 
of about 10,000 volts per centimeter 


is maintained between 


D ; f 
poin ol 


its faces 


17° 
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New Electro-Mechanical System Provides . 


Fast Access to Punched 


The punched card isa proven low cost means of storing infor- 


mation in coded form. Already widely applied in the field of 


business machines, these cards figure in the coming ma- 


chine bookkeeping 


CLOSELY 
storing 


ALLIED with the problem of 
data in automatic 
memory devices is the task of isolating 
a specific portion of the information 
when it is required. An ideal storage 
system would include provision ‘or 
instantaneous location of wanted data, 
without the necessity of inspecting in- 
dividually every item in the memory. 
This facility is an outstanding feature 
of the “punched card random access 
memory” 

Most memory systems, such as those 
employing magnetic drums, photo- 
graphic film, cathode ray tubes or 
magnetic tape require that blocks of 
data be scanned until the desired piece 
of information is found. Scanning 
must therefore be accomplished at high 
speed, and a certain amount of time 
must elapse before th 
mation is made available 


masses of 


desired infor 
High speed 


and automatic factory developments. 


scanning usually involves costly ap- 
paratus. In addition to high speed 
scanning, searching time can be low 
ered by limiting the storage capacity 
of the memory. 

In the punched card random access 
file, there is no scanning through un 
wanted data. The desired card is 
isolated instantaneously by an “edge 
selection mechanism’’—a group of 
bars that push against the sides of the 
cards. The searching time is there 
fore reduced to the time required for 
the edge selecting mechanism to op- 
erate. Since high speed Scanning tech 
niques are not employed, the desired 
piece of information may be read at 
a convenient speed, siow enough to 
operate mechanisms, such as printers 
or adders, directly, without any inter 
mediate storage. This will help to 
lower the overall cost of the instal- 
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bors 


lation. On this same subject of cost 
it should be pointed that the 
punched card and perforated paper 
tape are among the cheapest of the 
memory systems on a per digit basis 

As in any punched card system, 
the coded data in the random access 
memory are Impresse d on the cards in 
the form of vertical rows of perfora 
tions. Beside each row of data holes 
on the card is a second line of holes 
that information. These 
serve only as passageways for a light 
beain through the stack of cards. The 
beam of light is employed for reading 
the coded information contained in 
the data holes. 

Every data card has an arrangement 
of notches on one or more of its 
The pattern of notches is dif- 
ferent for each card in the stack and 
serves to identify the information con- 
tained thereon. The selecting mechan- 
ism can locate any card immediately 
through the means of these edge 
notches. The cards are stacked to- 
gether and placed in a file box which 
contains the card selecting and read- 
ing mechanisms. The insertion of any 
new card into the file-stack does not 
entail the placing of the card into a 


out 


signily no 


edges 
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Card Data File 


particular spot in the stack, as the 
cards need not be arranged in order 
The cards are locatable by the edge 
notches 

Alorigside the notched sides of the 
data cards are a group of bars that 
run the length of the stack. In the 
at-rest or neutral position, the bars 
are positioned in a straight line, one 
atop the other. For selection, one or 
more of the bars, depending on the 
pattern of notches in the sought after 
card, are offset from the remainder 
These push all of the data cards, ex 
cept the one that is to be read, off to 
one side. The pattern of notches in 
the wanted card is such that all of 
the offset bars move within these 
notches and hence do not contact the 
edge of this card. On the other hand, 
the edge of each of the remaining 
cards is in contact with at least one 
of the selector bars that were shifted. 
By this means, the wanted card is 
made available immediately for read- 
ing. After the selected card is read, 
the remaining cards are returned to 
their normal! position. 

So that the cards that are adjacent 
to the selected card do not drag the 
selected card along through friction, 


Offset date cords 
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q 


~+Cord sélected 


separator cards are provided between 
the data bearing cards. These separator 
cards contain no information holes 
and are fully notched so that they are 
not moved by any of the bars. They 
are, however, furnished with rows of 
holes for the passage of the scanning 
light beam. When all save one of 
the data cards are offset for a reading 
operation, these rows of holes are in 
alignment with the arrays of light- 
passing holes in the displaced data 
cards 

In an alternative scheme, all cards 
need not be shifted during each selec- 
tion. To accomplish this, two sets of 
offsetting bars are installed in the 
system, one set on each side of the 
stack. Actuation of the first set pushes 
one-tenth or one twentieth of the total 
number of data cards to one side. The 
operation of the other group of bars 
moves all of the offset cards back to 
their original position, except the one 
card that was required for scanning 


Scanning 


Once the selector bars have isolated 
the wanted card, it is in position to be 
read. The data holes in this card are 
lined up with the light-passing holes 
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in the separator cards and in the re 
mainder of the data cards. The beam 
of light can thus pass from the source 
through holes in one portion of 
the cards up to the data holes in 
the offset card. Here, the scanning 
beam is broken into pulses in a 
cordance with the pattern of the data 
holes. Then, these pulses pass vnin- 
terruptedly through the holes in the 
rest of the stack of idler and data 
cards to the photo cell. The latter 
translates the light pulses into usable 
intelligence. 

A typical card may contain as many 
as 20 or more vertical data columns 
Each of these data columns may also 
contain as many as 20 or more digit 
positions between the top and bottom 
of the card. A digit position may be 
punched or not depending on the 
information to be recorded. The term 
scanning implies that the photo cell 
“looks” at each digit indi 
vidually and in sequence 

if separate photocells were employed 
for each digit position in the card, 
scanning would not be necessary. How- 
ever, such an arrangement would cer 
tainly prove very co-tly. In addition, 
a system employing cards with 400 


position 
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total of 100 tube 
d amplifiers. A system 
ly phototubes and ~ sd 

is a physical impossibility, unless 
smallest photocells or photo tran 
used the latter case, 

light intensity might prove trouble- 
From this it can be seen that 
only practical alternative is a sys 
ing a photocell, 
n and 
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stack length of in., a total 
digits may be stored 
increased considera 
some higher values 
Using a card size of 8 x 1 
containing six holes per inch; 14 
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Process Development Laboratories Aluminum Company of America 


Why to specify, which pre-treatment to use for, and how to 
apply basic types of mechanical, chemical, electrochemical, 
and organic finishes on aluminum and aluminum alloys. 
Another in a series of full-color articles covering product im- 


provement through better surface appearance and protection. 
+ + * 


The adaptability of aluminum to a variety of finishing methods 
gives it an unusual position among metals. Some finishes can 
be applied mechanicaliy by polishing, buffing, hammering, 
sandblasting, satin finishing, burnishing or by combinations 
of these methods Others car be applied by chemical or 
electrochemical processes that produce coatings suitable for 
decorative and protective applications, or both. Various ele 
tropolished and synthetic systems of finishes can also be 
applied to aluminum alloys, and for many applications, such 
finishes can be used in combination with the mechanical, chem 


ical and electrochemical processes 








Effect of bright acid dip on wrought aluminum products 
left. This is 


: after treatment, 


right; before, recommended for parts difficult to buff 


] . ’ r ’ 
Although there has been a large ing and 


umount of information published in buffing compounds and welding 
the technical literature on some of flux by removing a 


these processes, developments in layer of metal 


recent years have changed the pi 3.To clean without r 


t extent 
» field of 


electrochemical finishes, where elec- To 


ire to “a considerable * otherwise changing the 
Especially is this true in 
remove oxide o; 
troplating is becoming increasing]; 
PropuctT ENGI 
1951) and to 


fields of organi 


coatings 
important pet 
NEERING, February 


lesser extent in the 


5. To produce a surface wh 
increased resistance 
and to provide good ad- 


rosion, 


and chemical finishes as well hesion for paints and enamels 


The chemical finishing methods in- 
Finishes Produced by 


Ch iT : clude the bright dip, frosted, dif- 
emica reatmen 


fuse reflector, deep etched and Al- 
The important bjectives of rok The 


finish is a recent development that 


treatments bright dip 
chemical treatments are 
1.To improve the appearance of 


is produced by immersing the part 


acid mixture at elevated 
Aleoa R5 Bright 
It 


Dip Process) It can be 


a product or to obtain either in an 


a bright reflecting surface temperatures 


smooth diffusing surface, or used in- 


rough diffusing surface stead of buffing or polishing to ob- 


bright finishes on a variety of 


2. To remove dirt, grease, anne tain 


ied on cer 
The bright di 


ff 


removal of residual buffing 


pound is difficult because of 


in the embossed patterns 


\ frosted finish for alumin 


loys is used on small and intri 


items ol! 


surface 


adapted machine methods 


The frosted or matte 


from an etching ac- 


tion in caustic soda. Since a 


irface of this type will fingerpri 
easily, a coat 


should be 


frosted fir 


or stain rather 


transparent lacquer 
over it rhe 

sed with anodized finishes 
refrigerato1 


parts and trim 


Other alkaline solutions may be 
ised to obtain less attack and, con- 
sequently, a smoother finish. These 
solutions are 
soda ash and tri-sodium phosphate, 
ised at 150 to 180 F. Their 


effect is to remove a limited amount 


generally mixtures of 


and are 


of grease or oily film and produce a 
slightly etched surface such as de- 
sired for aluminum reflectors of the 
liffusing type. This surface must 
have both good diffusing qualities 
and high reflectivity 

Alkaline 


used for 


solutions can also be 


cleaning aluminum sur- 
faces; a typical solution consists of 
1 oz of sodium disilicate to one gal- 
lon of 3 ash-sodium 

Another 
method of cleaning is 
dilute 


tions of caustic soda or sodium sili- 


percent soda 


tri-phosphate solution. 
satisfactory 
by cathodic 


solu- 


action in 
cate. However, cleaners containing 


silicates should not be used prior 
to anodizing or Alrok treatments 
inless they are followed by a dip in 
strong nitric acid to remove the 
film formed by the silicate. 
Although alkaline solutions will 
accomplish many of the objectives 
in surface conditioning aluminum 
products, there are other applica- 


tions where a acid 


Acid 


treatments may be used to produce 


treatment in 
solutions is more desirable 








t) 


ishes on aluminun 


are also 





SERVICED 





- 


Etched and printed aluminum name plates and dials. “Resists” are applied 
by printing or the silk screen process, and a‘ter etching, are removed with 


totuol. Colors are added by printing. anodizing, or enameling 


Iypical hardware items and other industria! and consumer products that 
now are electroplated Aluminum can be plated as satisfactorily as other 


metals; the salient requirement is correct surface pre-treatment 





ELECTROMECHANICAL FINISHES 


ORGANIC AND CERAMIC FINISHES 


Electrochemical, Organic, and Ceramic Finishes for Aluminum and Aluminum Alloys 


TYPE OF FINISH 


ALUMILITE AND 
OTHER ANODIC 
FINISHES 





HOW PRODUCED 


In electrolytes of dilute sulphuric, chromic 
anodic or boric acids aluminum parts made 
anodic tank and cooling coils may be 
cathodes. 


SURFACE PREPARATION 


If appearance is a factor, the surface pretreat- 
ment is important as sulphuric and anodic 
coatings reproduce the texture of the surface 
on which it is formed. Various mechanical 
or chemical treatments used to obtain desired 
final appearance 

Surfaces must always be free of grease or oil 
for any anodic treatment 
requisite degreasing and caustic soda etch 
generally used. 


If protection prime 





APPLICATION AND USE 


SULPHURIC ANS ANODIC used for plain 
and colored coatings; Gives combination of 
hardness, resistance to corrosion and attractive 
appearance 


CHROMIC ACID ANODIC — Used where max 
resistance to corrosion and paint adhesion is 
prime requisite 


ORALIC AND ANODIC -Used to produce 
hard coatings where appearance is not a factor 
BASIC AND ANODIC — Used to produce recti- 
fying films. 





ELECTROBRIGHT 


ELECTROPLATED 





Anodic treatment in electrolyte containir.g high 
percentage of phosphoric acid 


Usually buffed and cleaned. Sometimes 
electrobrightening is used instead of buffing 
to remove irregularities or burrs, but high cur- 
rent densities are required and the process is 
expensive 


To polish a surface and remove a thin film of 
metal together with any contaminating sub- 
stance such as oxide buffing compound, or 
ailoy constituent. Used mostly for consumer 
products and specialty items. 





A modified electrobrightening process con- 
sisting of an anodic treatment in a fluoboric 
acid electrolyte 


Usually buffed and cleaned. 
an Alumilite finish is applied 


After treatment 


Used exclusively for finishing aluminum light- 
ing reflectors to obtain high reflectivity 





Brass may be applied directly over zinc film. 
Cadmium applied after an initial strike from 
a cadmium-cyanide bath. Nickel can be ap- 
plied directly but copper strike first is recom- 
mended. Chromium is usually applied over 
a coppor-nickel undercoat when maximum 
adherence and best appearance is required 
Hard chromium for wear resistance usually is 
directly over a copper underiayer. For silver, 
treatment in low-concentration silver cyanide 
baths is recommended prior to plating in the 
standard cyanide bath 


Recommended procedure is immersion in 
sodium zincate solution to obtain a thin 
uniform zinc film. This treatment is neces- 
sary to minimize electrolytic action be- 
tween the aluminum and the electropiate. To 
obtain maximum adhesion, copper is applied 
directly over the zinc layer. Usual pre-treat- 
ment procedure reduces to the following 
degrease, mild alkaline clean water rinse, acid 
dip in concentraied nitric acid, water rinse 
zine immersion treatment, water rinse, ccaper 
strike in Rochelle-copper bath 





To impreve both appearance and protection. 
Die castings particularly are representative of 
the types of products that aze plated 
instances aluminum is chromium plated to 


In many 
match the appearance of mating parts. Zinc is 
used to prevent seizing of threaded parts; brass, 
to obtain a surface suitable for rubber bonding: 
hard chrome, to reduce friction and wear 
copper, to permit soft soldering to the surface 
and silver, to obtain better electrical char- 


acteristics 





LACQUER, ENAMEL 
OR VARNISH 
FINISHES 


An organic finishi s applied in the same manner 
as on other metais by dipping or spraying. 
Either enamel, lacquer, varnish, or black japan 
flinush used, depending on requirements. Syn- 
thetic resin enamels highly satisfactory, as 
also are colored lacquers. When a clear coat- 
ing is desired, either clear cellulosic or acrylic 
lacquers, or clear varnishes formulated with 
alkyd or urea formaidehyde resins, form hard 
protective coatings that do .\ot turn yellow in 
service. 








For some applications, sandblasting or scratch 
brushing used to anchor paint, but only where 
appearance and good adhesion are not too 
important 

Solvent cleaners, alkaline cleaners, phosphoric 
acid and an organic solvent, A’rok, Alumilite, 
anodic, Alodine, Bonderite 170, Iridite 14 and 
Lyfanite are used when better adherence and 
protection are required (see text 

Zine chromate, aluminum base, or wash cuat 
primers then used prior to application of finish 
coat. 


On all types of aluminum and aluminum alloy 
products (1) to match finishes on other com- 
ponents; 2 to obtain inexpensive finish; 3) to 
get better protection under certain atmospheric 
conditions; 4) to obtain special effects, such 
as natural metal, and protecting surface 
against oxidation, or (5) to desired appear- 
ance or characteristics, as for example, brillant 
colors that are difficult to get with other types 
of finishes. 





SPECIALTY 
FINISHES 


Wrinkle, single-tone and two-tone hammer, 
veiled lacquer, crystal, crack/e, or flock finishes 
applied by special techniques. 


Same as above or to manufacturer's recom- 
mendations. Buffing or polishing usually not 
required for wrinkle or crackle finishes. 


Particularly on business machines and office 
equipment, laboratory equipment, and in 
dustrial machinery. Not too widely used on 
househoid equipm snt 





VITREOUS 
ENAMEL 





Pre-fired at 970 to 1,000 F for five minutes. 
Ground coats sprayed, dried, and fired at 940 
to 1,000 F. Application weight, 15 to 20 prams 
per sruare foot 

Cover coats sprayed and fired at 94¢ to 1,000 F. 
Application weight; 25 to 50 grams per square 
foot. 





Surface must be free from oil, grease, anodic 
coatings, or any residual films from inhibited 
alkaline cleaners. 





Sanitary ware, washing machine tubs and 
agitators and architectural trim 

















TYPE OF FINISH 


GRINDING 








HOW PRODUCED 


With wheels consisting of 80 to 120 emery 
applied to face-giued sections of musiin, can- 
vas, solid fell Tallow 
grease or lard oi! should be used as a lubricant 


or wheels mineral 


to prevent burning. 





Mechanical and Chemical Finishes for Aluminum and Aluminum Alloys 


SURFACE PREPARATION 


Rough grinding is the initial operation after 
casting or fabrication. Only previous oper- 
ations are concerned with production process. 
as shake-out after sand casting, for example 





% 


APPLICA@TON AND USE 









To remove metal from sand and permanent 
mold castings, fins from die castings, or burrs 
or edges from fabricated parts that are un- 
usually rough 

















OILING 











Refinement of grinding operation using finer 
abrasives and softer wheels. Abrasives range 
from 120 to 200 mesh. Wheels are usually 
constructed of soft felt, and speeds of about 
6,000 fpm are generally satisfactory 





Rough grinding, if required 












Usually is the initial step in polishing, since 
rough grinding required special 
instances. Is being replaced by abrasive 
coated be!ts operated in conjunction with con- 
tact Speeds up to 7,000 fom with 
suitable lubricants. produce exce'!ent results. 








is only 







wheels 









BUFFING 





With stitched rag whee! and Tripoli compound 
Fine grain Tripoli ana 
high wheel speeds — 7,000 to 7,500 fpm gives 
surface with highest Pitting and 
cloudiness may result from using too hard a 
wheel or too much pressure. 


in a grease binder 


luster 





Depends entirely on the product and method 
of production. Usunily preceded by an oiling 
or polishing finish grinding) operation on all 
parts except thors, such as die castings, having 
a first class firssh 





COLORING 





SATIN FINISH 


SAND AND VAPOR 
BLASTING 






HAMMERED OR 
PEENED FINISH 


With unsewed bufts 
speeds of 7,500 to 8,000 fom. 
pounds are usually a soft silica and lime com- 


operated at 
Coloring com- 


loose or 


position abrasive with a grease base. 





Previous buffing operation followed by a clean- 
ing operation to remove the residual buffing 
compound. A light caustic etch is satisfactory 


tor this purpose. 








With a fine wire wheel, scratch brush, tampico 


brush, greaseless satin compounds, an air 


| abrasive blast, or a liquid abrasive biast 





| With sand and a high pressure ay stream or 
j 


with a mixture of fine gra abrasives and 


water. Alumina and silicon carbide abrasives 


used to obtain certain colorations. 


An initial onling or polishing treatment may be 
necessary to remove defects that 
might show through the finely scratched lines 
on the surface 


otherwise 





Deep serrations and blemishes must be re- | 
moved by polishing or buffing. Ofter 
dized finishes are applied over the blasted su 
face, or buffing and grinding are used to obtair 
highlighted effects 


ano- 















To bring out high luster on the metal and re- 
move surface scratches. Usually necessary 
for any part that is to be electroplated, ano- 
dized finished by are 
electrochemical! processes for appearance 






or other chemical 










To impart a highly reflective, lustrous surface 





such products as trim, refrigerator evapo- 






rator doors cooking utensils and 


reflectors 


gift ware 











SUHSINIA TVINVHIW 





a surface by 
Widely 


consumer prod- 


To obtain a soft, smooth sheen or 





scratching fine parallel lines with it 





used for decorative effect 





ucts or architectural trim. 

















form matte surface finish on parts 


trom 


To getaw 





tor 





home applances or on decorative 
used to remove dirt and 


oxide fims from a surface 





Vapor blasting alse 












Manually or by stot peening. Can be done 
after covering surface with soot to obtain 
wrought fect 


Usually done on buffed surface. Afterwards 
can be hand rubbed with steel 


highlights 


wool to get 


To obta irregular pattern on the surface of 
a part. Mainly used for giftware and archi- 


tectural trim. 



















BRIGHT 











oP 


FROS\ED AND 
ETCHED FINISH | 


ALROK FINISHES 





aacids held at a tempera- 


of about 180 to 


hinmers utior 


ture 200 F 





Usually on unbuffed parts, and is particularly 
effective on embossed or patterned surfaces 
that would be difficult to buff uniformly and 
difficult to clean after buffing 








Frosted usuaily produced by ar 





| tri-sodium phosphate. 
used to obtain les drastic etch 


etch in hot 
caustic soda. smoother etch, in soda-ash and 
Acid treatments also 





Caustic or acid etch is usually first treatment 
Often used to clean surface of heat-treating 
flim, buffing compound or other films prior to 
final finishing or welding. 











For most wrought alloys and some cast alloys 
having a Gives a bright 
finish that is similar to a buffed finish at a much 





ow silicon content 










lower cost 





To get uniform matte effect for decoration on 
consumer products, diffusing surface on light 
reflectors, to clean the surface prior to ano- 
dizing, or to obtain and design in 
nameplates. 










contras' 









ion 


oxide-coat by means of chemical solutions. 


dichromate 


A series of finishes produced by forming an 


such as hot sodium carbonate and sodium 





Generally over degreased surface or over 
. etched surface. After treatment, coatings are 
sealed in dichromate if maximum protection 
is desired; Airok coatings may also be dyed, 
wut lack depth of color 











As a base coat for organic finishes. gives fairly 
good protection to a and 
Suitable for smal! bulk parts where higher cost 
of electrochemica’ finishes ave not justified 





‘asion corrosion 
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BONDERITE 170 
ALODINE, IRIDITE 
14, AND LYFANITE 


immersion or spray 





Over degreased or etched surfaces. 











Almost exciusively as base for paint. See ar- 






ganic finishes 




















Electrochemical Finishes 


and Treatments 


Diffuse and spectral Alzak finishes on lighting fixtures. Besides high 


reflectivity, this finish provides excellent atmospheric protection 











Handles finished by the Alumilite process The luster of the underlying metal gives these colors a metallic sheen 


ealing 
aluminun alloy t ‘ ne pores 
ire and color I Sultin tain-resistant 
film will vary witl loy : he main cor 
temper. Anodic coi igh ing techniques are 


purity aluminum at ! Oo ‘ sion inhibit 


and transparent Sill s} i Such a sys 1 is nploy ) for Maximum resistance 


larly detrimental ‘ vhen the coating Is as a bi orrosion and weathering, films 


ating to change from brown is or protective pall r enamels having a thickness of 0.8 mil are 


grey gun-metal color. Since many By variations in the procedure recommended. There are a large 
aluminum alloy castings ‘ oatings with a \ v of hardnes ber of applications where film 
varying amounts of silicon, the may be produced. These hard coat f than 0.4 mil thickness are 
coatings on castings aré ratner ings wih give excellent resistances ing used with excellent result 

dark in color to rubbing wear For this reasor ‘or applications where appearance 


Py he finish Is used on aluminum alloy or brightness is the important cor 
This iype of coating is formed © mniso | ns ’ , me rigntne © LpOrtan a 


P automotive pistons ol ideration thinner atlings i 
has a cellular structure composed eaten = 


of walls of oxide surrounding the scuffing ipplied There are a variety of 


pores or groups of pores. That por- Because alumi! special anodic treatments emplo 
tion of the oxide nearest the outer dielectric, these coa rs nave some ing various electt 
face is sponge-like in form be- times been used as an insulating 
a slight solvent action of medium An oxide coating « 
he electrolyte. This structure and 0.0005 in. thickness may have a volt 


the mordanting action of the film age breakdown value as high as 600 


ly 


volts Unfortunately, however, th 


are valuable characteristics that 
can be used to advantage in color minimum breakdown voltage ma 
ing the coating by means of wate: be 200 to 300 because of weak spot 


soluble dye stuffs or pigments. The in the coating. Another desiral 








brightness. These processes remove 


a thin surface film of metal to- 
gether with any contaminating sub- 
stances such as oxide, buffing com- 
pound, or alloy constituent. There 
is also a tendency for electrolytic 
brightening treatments to smooth 


the surface 3ut scratches, 
or pits 


and the 


deep 


are not removed 


processes are no. substitute for 


buffing in this respect. Some Elec- 


trobright treatments will remove 


burrs and other minor irregulari- 


t surface, but such 


ies from the 


reatments require high anodic cur- 


rent densities and are somewhat 


nore expensive to operate 


The best known comme 


t rightenins 


' + 
consist 


a fluoboric 

is used for 

finishing aluminum lighting reflec 
tors An anodic fir is then 
surface 


Reflectors 


applied cet the 


aluminum 


tors 


Organic and Ceramic Finishes 


In recent 


f alumi 


cases, 


+ 


is the mos 


while 


eco- 


vapor degreasing, solvert § im- 
mersion or hand cleaning with high 
flash point petroleum solvents. Care 
must be taken that no residual films 
after solvent 
the 


remove 


remain on the surface 


cleaning Heating surface 
after 


films 


cleaning will these 


Solvent cleaning and its varia- 


tj 


ons. will adequate for some 


applications; but foi severe service 
electro 


more effec- 


conditions, chemical or 


chemical treatments are 


tive Inhibited alkaline cleaners 


may be used to remove limited 


amounts of 


yvrease trom 


face, provided that after 


the surface is given a dip in: 


ition of chromic or pn 


a lds 
Anothe 


} 
soiutions of 


method, using 
phosphoric a 
additions of alcohol or other organ 
solvents, wetting agents and em 
sifving agents, gives excellent 


suits These s tions may 


plied by brushing, swabbi 
Iimmersi 

ing 

should be dried and painted 
as possible to avold contar 


For 


certain chemical 


severe 


reatments provid 


preparation § for 


These 


and mil > and 


processes include the 
cnromic 
“Aatments 


Other proprie 


anodic 
tary treatment as 
170, Iridite 14 


fanite i effectiv 


Bonderit 


atior 


prime? 


conditions. Under some 


the primer must have a combinat 


rood adhesion 


and corrosk 


Alodine, 


chemical pretreatment is generally 
not required—the surface is treated 
at the same time it is being primed. 
These “wash coat primers” consist 
of a polyvinyl butyral vehicle lightly 
with basic chro 


pigmented zinc 


mate. Just prior to application, a 
solvent solution of phosphoric acid 
is added. The primer is appli 
This sy 


is generally recommended fo1 


conventional methods. 


ing assembled parts wher 


danger of acid entr: 
es If any acid 
s, it may cause 

of the paint films 
After priming, an o1 


in the same 


Varnisn 


be select base 
pending on requirements 
One precaution must be 
the choice 
ving high temperature 
F) on heat-treatable 
has 17S or 248. Hea 
emperature 
cnanges in 
lowered me¢ 
j 


da resistance t 
lic coatings 
» aluminum 
lopments in 


enamels 


»> therm: 


vitreous enamel 
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A MESSAGE TO AMERICAN 


INDUSTRY ~» 


ONE GF A SERIES 


Not, PLEASE, 
In the Name of Fairness 





Our national Office of Economic Stabi- 
lization has adopted a policy of gearing 
wages to the cost of living. We are told 
that “escalator clauses,” which provide that 
rates of pay shall be adjusted to take account 
of changes in the cost of living, will be gen- 
erally approved. 


If the adoption of this policy had been 
announced as a frank concession to political 
expediency, it would have been quite under- 
standable. There may very well be votes, lots 
of them, in a policy which purports to protect 
the income of a large group against loss 
through the price inflation caused by the 
defense program. 


A case might even have been made for a 
policy of approving escalater clauses on 
grounds of production expediency. The lead- 
ers of some three million organized workers 
now coveree by such clauses have indicated 
that they would fight to the limit to keep 
them and thus maintain “real wages,” that 
is, wages measured by their purchasing 
power. The leaders of other organized groups 
have indicated they would fight to get the 


benefit of such clauses. Denial of them might 
mean serious strikes. 


Justified ‘“‘in Fairness” 

However, the policy of approving escalator 
clauses was not based on these relatively low 
grounds of expediency. It was justified on 
high moral grounds, on grounds of “fairness.” 
In the words of the President's Council of 
Economic Advisers, “maintenance of real 
wages during inflation cannot in fairness be 
disallowed.” 


That proposition is false. 
It woulda be truthful to say, “main- 


tenance of real wages during inflation 
cannot in fairness be allowed.” 


The truth of the corrected proposition be- 
comes evident immediately when you take 
a look at the basic nature of the inflationary 
problem created by defense mobilization. 


We are devoting a large share of our 
national production to defense. The share is 
now scheduled to hit about 20% in 1952. 

Since we are not able to increase our total 
production fast enough to meet defense needs 











in addition to civilian needs, that means a cut 
in the supply of goods and services that is 
available for civilian consumption. But the 
money paid out for the production of defense 
materials is added to that which is available 
to buy civilian goods. 


Thus, more money is put into the hands 
of the people to buy less goods. So prices go 
up. That is inflation. 


If one group of people then is granted 
enough additional money to offset the price 
increases — and that is the purpose of an 
escalator clause— and thus can continue to 
buy as much as they have been buying right 
along, less goods will be left for other con- 
sumers who are not getting this advantage. 
That is palpably an unfair distribution of the 
sacrifices necessitated by defense mobiliza- 
tion. In fairness, therefore, maintenance of 


real wages in inflation cannot be allowed. 


Organized workers were not the first, of 
course, to get the benefit of an automatic 
adjustment to take account of the increased 
cost of living. The farmers got theirs first. The 
price parity formula is, in essence, an esca- 
lator clause. The federal government under- 
writes increases in the prices of the things 
farmers sell in order to match increases in 


the prices of the things they buy. 


Crucifying the Helpless 


As matters stand, two groups are 
without benefit of escalator clauses. One 
group is composed of manufacturing firms. 


While they have not been nearly as successful 
as the misleading reports of “record-breaking 
profits” suggest, they have been able to look 


after themselves fairly well — thus far. 


But one group is completely without pro- 
tection. It is that numerically large but 
politically unorganized mass of people — 
many of them old and relatively helpless — 
who are trying to live on pensions, annuities 
and other fixed incomes derived from their 
savings. They are at the end of the line when 
the increased costs of inflation are passed 
along. They have no one to whom they can 
pass the buck. They are being progressively 
pauperized by the continuing inflation caused 
by progressive boosting of costs and hence 
prices. 

With the present line-up of pressure groups 
in Washington, protection for the principal 
victims of inflation—those who have saved 
for a rainy day only to find inflation has 
blown away the roof—is obviously an ex- 
tremely difficult business. But to have even 
temporary insulation against inflation 
granted to powerful groups in the name of 
fairness should be offensive to the nostrils 
of a nation that presumes to assert the moral 
leadership of the Western World. 

The only really fair way to handle 
inflation is to prevent it. But once it is 
under way, fairness demands that the 
burdens be as evenly distributed as 
practicable. 


An escalator clause — or a farm parity pro- 
vision —is explicitly a device to enable the 
group favored by it to escape the burden of 
inflation. Whatever concessions we feel we 
raust make to political pressures or produc- 
tion expediency, let us at least be honest 
enough not to invoke “fairness” as justifica- 
tion for so arbitrary a discrimination in the 
distribution of the defense burden. 


McGraw-Hill Publishing Co., Inc. 
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Impact and tensile testing equipment are installed in a cold chamber for low temperature testing of aircraft metals 


Effect of Low Temperatures on 


Aircraft Metals 


}. B. JOHNSON” and D. A. SHINN" 


ne a il 1 ienin 
Air-borne vehicle Pp ilarly 

nilitary servi 

onstructed to operate under any cli 

matic conditions encountered : 

earth's surface and above it to the abso 

lute ceiling of the aircraft or missile 1 ratu 

Due to the difficulty of maintaining and he embrittling effect of subzero 

servicing aircraft at low temperatures temperatures on metals requires Care 
80 F is the lowest ground level tem- 11 consideration in the design of 


Oho. perature which need be considered ructural parts. Although no new de 


i 
i dea ais Main sin 
tle tetas ao aiendaeas Wicotheanen te Actually the standard requirement of sign factors are involved, there exists 


must be designed and 
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Table I—Chemical Composition and Heat Treatment of Representative Aircraft Metals 





NONFERROUS 





Metai Specification 


24S-T4 Aluminum! 
75S-T6 Aluminum! 


FS--lh Magnesium? 


Titanium’ 


! Commercially heat treated and aged, 3/4 in. round bars 
3/4 in. round bars 


? Extruded and cold drawn 3 


Composition, percent 


Sj | Fe | Cu 


16 
20 
ol 


} | 
3 384 4060.9) bal 
5 1.50 | O15 | bal 

0 01 0.49 3.10 


4 
4 
001 


0 
0 
0 


j Mo | all | Ze 


1.2-1.7 


Mg Zn Other 
0.05 Bi Pt 
0.05 Ti 


0.10 
2.80 | 5.70 


bal 1.05 


Commercially pure from Remington Arms 


* Received in hot swaged condition as 5/8 in. rounds with Vickers 
hardness number of 250 





FERROUS 





Opecincation 


SAE 2330! 

NE(SAE) 8630 

Type 304 Stainless Steel 
(18-8) 

Hy-Tuf* 

SAE 4340° 


Am-S-l4a 


! Received as normalized. 


2 Received as normalized 


AN-QQ-S-589 


AN-QQ-S-756A 


Austenitized at 1,500 F, oil quenched 
and tempered at 925 F to 150,000 psi tensile strength. 
Austenitized at 1,500 F, oil quenched 
and tempered at 850 F to 150,000 psi tensile strength 

* Cold drawn to 210,000 psi tensile strength 


Composition, percent 


Mn P 


St 


0.28-0.330.60-0.80 0 .02¢ 
0.27-0.330.70-0.90 0.022 


0 0300 
0.0330 


0.054 0.49 
0.259 1 . 2¢ 
0 46 0.70 


0.019 
0.016 
0.018 


0 O15 
0 017 
0.031 


and tempered at 550 


‘ psi T.S.) 


* Received as normalized 


§ Received as normalized 
and tempered at (a) 1,200 F (150,000 psi T.S.) and (b) 800 F (230,00 


Mo 


20-0 .35 
20-0 .3 


70 49-0 56 0.18 
18.50 
0.09 
0.95 


0 43 
0.23 cece 
] Austenitized at 1,575 F, oil quenched 
F to 230,000 psi T.S 

Austenitized at 1,550 F, oil quenche« 





a definite influence on the degree of 
effect these factors have on the be- 
havior of metals at low temperatures. 
A study of test results showing the 
changes in properties of the metals 
listed in Table I with temperature will 
give the design engineer a picture of 
what can be expected from a metal and 
what design changes may be necessary 


Factors Influencing Design 


The mechanical properties of the 
metals used in aircraft construction are 
obtained by un atic f 


1 
iXial st tests oO 


specimens at approximately 70 Fah- 
renheit. At lower temperatures the ul 
timate and yields strengths and the 
modulus of elasticity invariably increase 
as shown in Fig. 1 and Table II. 
These higher values assure an increase 
in the positive margin of safety with 
uni-axial static loading 

For the type of loading which pro 
luces combined (poly-axial) static or 
yclic stress there is required a cer- 
amount of ductility or ability of 
the metal to flow or change dimension 
permanently Ordi 


tain 


yvefore fracture 
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190,000 os: 


Fig. 1—(A) Tensile and fatigue properties of ferrous metals from 
320 F to rcom temperan 


of non-ferrous metals from 


188 


narily, parts are not designed to change 
shape permanently in service, but in 
variably many of them do, at least 
locally. The examination of any air 
frame structure will reveal elongated 
rivet and bolt holes and slightly dis 
torted parts which have been forced 
into alignment or deformed by one 
or more applications of load above the 
elastic range. Innumerable fillets 
notches and welds act as foci for poly 
ixial stresses 

Ductility is generally evaluated by 


the elongation and reduction of area 
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Al alloy . ve 


320 F to room temperature. (B) Tensile and fatigue propertic: 


ENGINEERING — Ocrorrr, 195] 








the distortion 
area Of a com 


in a tensile specimen 
local increase in 
pression specimen; the angle of twist 
or number of reversals in a torsion 
test; the number of reversed bends or 
the angle of bend in a transverse test 
and the foot pounds of energy ab 
sorbed in an impact test by notched 
and unnotched specimens. These 
teria May not measure exactly tne same 
phenomena Variations in 
ure, strength and shape of the test 
piece will affect the ratings. The 
ies obtained by making tests at ap 
proximately 70 F are used for th 
reparation of specifications 


ana 


cri 


struc 


since 


val 


The selection of the minimum values 
of ductility for acceptance or rejection 
material is seldom based on design 
considerations, but rather on the con 
trol of quality and uniformity, and in 
some cases, formability and machin 
ability. If the stress level is 200,000 
psi for steel, the accepted elongation 
may be as low as 6 percent, but for a 
stress level of 100,000 psi, the mini 
mum accepted elongation may be as 
high as 25 percent. In castings ovet 
a wide range of stress levels, 1 to 3 
percent is accepted. Acceptance of 
these values by engineers is based on 
successful application under operating 
conditions, 1. e., experience. For ex 
ample, the necessity for a reasonabk 
level of center ductility in forgings 
for gas turbines was not definitely es 
tablished until wheel fractured occured 
in service, although there was much 
prior discussion both pro and con 


ot 


The ductility of metals changes with 
4 decrease in temperature below 70 | 
although the amount varies with the 
method of measurement. If thes 
changes are used to evaluate metals 
for engineering applications, the 
of evaluation should be 


basis 


effect 


their 


on the performance in service. The 
reduction of area decreases with lower 
temperatures for all metals 
gated, but not appreciably 

108 F. In fact, the 18 chromium 

8 nickel stainless steel has a slightly 
higher value. It is probable that the 
slope of the lines connecting the points 
for SAE 4340 steel are too steep to 

108 F, since the steel with 
nickel content, SAI 
change in ductility. The 
alloy, FS-1, shows the larges 
but no effects of low temperature have 
been noticed in its serviceability for 
rather extensive applications in the 
skin and structure of the B-36 high al 
titude bomber. Ductility, as measured 
by elongation over a length four times 
the diameter, changes very little for 
any of these metals 
108 Fahrenheit 


investi 


abov € 


lowe I 
8630 shows little 
magnesium 


decreas 


flown to minus 


Tensile, Impact and Fatigue Fffects 


In the design of metal components 
for low temperature service the effects 
of size and shape, strain rates and 


Table II 


siress distribution on the transition 
' 


to brittle b 
Sensitivity 


ductile havior must 


De nside red 
tors is usually obtained by tensile, in 
pact and fatigue tests using not 
and unnotched test specimens 

The tensile strengths of notched 
unnotched specimens of aluminum 
magnesium alloys indicate little 
of the notch at either room temp 
ture or 320 F (Fig ). A stand 
ard tensile specimen with a circumfet 
ntial, 60 deg. | 
lius Of 0.010 in 
of 0.025 in 


trom 


to these ta 


notch with root 


stant dept 
constant d pth 
notch wit! 


and a 
was used. A 


i larger root radius would have giver 
increase in strength 
In the 


except 


titanium 
1340 at 


ises of 
SAI 
residual 
there 1s 


for 
vhere 
effect 
in strength at both temperatur 


stresses may m 


an appreciable 


lue to the notch 

The reduction of area at the root of 
the notch, Table III, is a sensitive in 
licator of temperature effects and rates 
the materials in practically the san 


Lew Temperature Modulus of Elasticity in Tension of 


Representative Aircraft Metals 





Aluminum Alloy, 24S-T4 

Aluminum Alloy, 75S-T6 

Magnesium Alloy, FS-1 

Titanium, Commercially Pure 

Steel, SAE-2330 (150,000 psi 

Steel, SAE-8630 (150,000 psi 

Steel, SAE-4340 (150,000 psi 

Steel, SAE -4340 (230 ,000 psi 

Steel, SAE (High Temp.) (230,000 psi 
Steel, SAE-18.8 (210,000 psi 


Modulus of Elasticity (E x 10 psi 
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Fig. 2—(A) Tensile strengths of notched and unnotched ferrous specimens at —320 F and room temperatures 
strengths of notched and unnotched non-ferrous specimens at 
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Mg alloy 
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Al ailoy 


75S-T6 
Al alloy 


Titonium 


(B) Ter 


and room temperature 





lable H1--Effect of Temperatere on Ductility Factors of is those due to grain orientation at 
Representative Aircraft Metals room temperature 

As previously noted in Fig. 2, the 

gth of unnotched speci- 

ycles increases without 

as the temperature is low- 





In most cases the fatigue strength 
reases a little faster in percentage 
does the ultimate, but for the 


nesium and titanium materials 
h have a close packed hexagonal 


arrangement, the increases in ul 
ite strength are 57 and 108 percent, 


whereas __ the atigue 


eases only 47 and 37 
No explanation is offered ex- 





1 benavio 





tions 


tend 


shown the « f reduct i ft was discouraged because of t 
perature on the notched bat lowing: lack of correlation of test re- reased by decreasing the temperature 
values for several aircraft meta sults with serviceability; the low val- d 10* cycles is nearer the static } 
h specimens cut from le test than is 107 cycles. To take 
sition, structur id m ics highly stressed portions c! parts where n reme example the reverse 
grain flow was not perpendicular to tuation; the fatigue strength of the 


the plane of the notch. The reduc- uf steel (220,000 psi) increases 


The relationship betwee hemical 1es obtained wit 
I 


tion in impact values due to decrease t low temperature about 35 percent 


in temperature are of the same order t 107 cycles, bu hange at 104 
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el | 3 | |) Oecd 
SAE 8630 SAE 4340 SAE 2330 18 Cr 6 Ni HY-TUF SAE 4340 Titonium Al —24S-T4 Al-75S-T6 Mg FS—th 
{50,000 psi} (150,000 psi) (150,000 psi) (2!Q000 psi) (230000 psi) (230,000 psi) 


3—Charpy impact results on representative aircraft metals at —420 F, —320 F, —108 F, and room temperature. 
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cycles is slightly negative. This phe 
nomena might be important in those 
| hi high allowable cycli 10%, Cycles 
esigns where ig d wal Ci 
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the opposite dir. 
er has developed along this 
echnical stress concentration 
factor based on materials characteris 
tics and flank angle of the notch which 


reduces the theoretical factor as much 


as 50 percent or more and some agrec ' 75S-T6 SEW 24S-T4 BI WN -TUE olienkie 
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the experimental factor obtained for Fig. 6—Fffect of tempezatures on q values for fatigue strength at 10’ cycles 
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long lifetime fatigue tests. In view of 
the results shown in Fig. 6 


assumed 


however, 
it should not DE 


especially 
for low 


temperatu that stress con 
centration will be 


ulated the 
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values at not to 

rs The stress 
components 
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108 F curve. The 120 | 
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investigat 
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tle fracture 
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metal parts in flight 
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erature serviceability requires 
extensive dat The change 


juctility in a tensile test is more in 
formative and subject to better 
pretation by an The 
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the actual machine part or structure at 
temperature expected 11 
service using the leanest alloy which 
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ind hardenability at 


inter 
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room rem pe ra 
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olenoid Air Valves In 


Automatic Machines 


rligh speed and flexibility are the outstanding features of an electro- 


pneumatically operated device. The keypoint in any application is 





the solenoid valve, where the electrical and pneumatic circuits meet. 


ROBERT C. MAY of the single acting type, which 
The Clark Controller Company 4 power stroke in only one direction 
The return stroke is accomplished 
IN GENERAI slenoid valves used as spring action. When the exhaust 


the trapped air is released at 


a means of control for liquids and opens 
gases may be classified as two-, three the cylinder returns to its orig 
or four-way operated. Which of these position. The 
categories a particular valve falls into 
depends upon the number of outlet 
ports available for doing work. The 
two way valve represents the simplest 
case. In action the valve either sup 
plies air or cuts it off. There is no ‘ 
exhaust. If an exhaust is needed pro | Fig. 4+—Tandem mounting of valve body 
vision must be made elsewhere in the } } and solenoid is common form of construc 
circuit. ] i} | 41} | i.) tion, Rocker-like motion of the operating 
Three way valves have one exhaust . ' ; arm transmits solenoid action to the valve 


pert in addition to inlet and outlet Exhaus woE Exhaus An alternate method of actuating the valve 
employs a solenoid mounted in-line with 























a the valve for direct action in shifting 
Magnet energize 


valve is depicted in Fig. 2 for both 
the energized and de-energized posi 





B WS ae 





tions of the spool In the diagrams 
the ports are arranged for operation 
of two single acting cylinders. With 
the magnet de-energized, air is ad 
= mitted to cylinder No. 1 and exhausted 
\] . ; 
u Ke from cylinder No. 2. With the mag 
net energized, air is admitted to cyl 
Exhaus “. 
No! 4 No.2 inder No. 2 and exhausted from cyl 
Cylnaer Cylinder inder No. 1. Four-way valves are de 
Ao/ No.2 























Mow ; eu " 
as Stationary Cy/ince 
valve body j 
Magnet de energized 














signed to operate one double acting 
Fig. 2—Four-way valves are frequently of ylinder or two spring return cylinders 
the slide type. Movement of the spool or 


, ¥ » , 
plunger covers or uncovers the various Valve Operators 
valve ports in the proper sequence. Pop 
pet type construction becomes cumbersome The conventional operator 
in four-way valves because of the number — elect s is 


Fig. 1—Three-way valve of the poppet é 

type. With the solenoid coil energized, of ports that must be opened and closed lenoid ict onsists of a floating 
the supply air is admitted to the cylinder plunger moving in a stationary core 
for a work stroke. When the solenoid example of poppet valve construction In one arrangement, | 3, the valve 


Grouit is broken, the air supply is cut-off While the poppet design is used ; a heavy ist iron body, 


and the cylinder opened to exhaust on some two- or three-way air valves a solenoid coil and f lunger 
its use in a four-way valve often en int side. The valve cham 
apertures as shown in Fig. | tails a complicated structure. Accord é itair rating valves and 
valve, inlet and exhaust heads ar } ngly, four-way valves are usually of nlet and haust 1 geways. The 
one shaft. Thus, opening one auto the slide type, in which valve action _ link ’ anism sts of an op 


1 
matically loses the n With the is a omplished by a sliding motior r ng n ni ted to the solenoid 


inlet port open, air may be admitted of the valve piston. The seal is p f rer at Of ) f o the valve 
to the cylinder tl > valve duced by close fit of cylinder wall and ontt rods at t The valve 


is used. This cylinder requently piston. The air flow in a four-way ynt f ire coupled to the valve 
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Propuct 


noid valve is energized, 


closes 
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Aut 
tor operation and timing 


rig. © matic spot ises 


the 
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the welding points. ¢ 


plunger does not move until 
points are closed, resulting in build up ot 


uir pressure in the operating systen 


¢ l, and the 
to the plunger 


After a pr 


Pp 
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ind the 


flywheel rot 


This forces the ps 


and then back up agair 
o stop the movement of the slide 
the clutch is first disengaged and then 
he brake is applied. The clutch con- 
trol must take care of starting the 


power movement of the slide when- 
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ver the operator c.sires and, most 
mportant of all, must unfailingly stop 
the press instantly whenever calle 
ipon to do so 

The arrangement of a typical press 


, -. 
seen schematically in Fig 























he operation selector switch is 
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e the complex control functions 
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Th achine aute y follow 
he routine of the glass blower. Ele 
tric timers and air valves pace the 
proce The machine has a swinging 
blow pipe, which is in a vertical posi 


tion at the start of the process. The 
ator attaches a quantity of molten 
: T - 
glass to the blow pipe. When one of 
the pus! be ttons is pressed, the pipe 
swings back and forth against a large 
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Fig. 7—Schematic of automatic punch press. Control ts electrical, with air used & 
power the clutch and brake. Drive motor runs continuously, with intermittent ran 
motion being obtained by means of the clutch-brake operation. Descent of the ran 
is started by momentary operation of the run pushbutton. But if this pushbutton is 
held in ram will not descend a second time. This is safety feature ' 
] meatlien te Cones of 6 f t 
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One such installation in an auto he housing ts placed in the unloa 
nobile manufacturing plant is set station which automatically remove 


p for the processing of one half of 
a rear axle housing. After being re 
moved from the incoming conveyor 
automatically, it is put through five 
different press operations to form and 
trim the banjo. Then, the finished 
part is placed on the outgoing con 
veyor. This is accomplished by plac- 
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the housing from the turret arms an 
loads the completed housing on the 
first empty hook of the outgoing cor 
veyor. Much of the work involved ir 
moving the piece from press to pres 
is actuated by air, working through air 
ylinders attached to clamps, fingers 
or other such mechanical de 
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Aluminum Engine Powers Experimental Buicks 


Buick’s TWO CARS OF THE FUTURE, 
by Harley 
J. Earl, General Motors vice president 
in charge of styling, and the aluminum 
bodied styled by Charles 
A. Chayne, General Motors vice press 
dent in charge of the engineering staff, 
will both be powered by the XP-300 
engine which Chayne has designed 
The XP-300 is strictly an experi 
mental engine, built without patie ra 
tion to production me Sooner og It 
weighs only 550 pounds, nearly 250 
pounds less than the engine in a Buick 
Roadmaster, yet its power output is 
more than double. Rated at 300 hp, 
the engine has developed as much as 
335 hp in dynamometer 
It has a bore and stroke of 
with a displacement of 215.7 cu in 
compared to 320.2 cu in. for the Road 
master engine. It has a compression 
ratio of 10-to 1 and is supercharged to 
18.2 psi manifold 
rpm 
Since 


the sleek La Sabre designed 


convertible 


tests 
3.25 1n., 


pressure at 5,000 
both cars are extremely low 
the overall height of the engine had to 
be kept to a minimum. Chayne over 
came this prol lem by using a very shal 
low oil pan, a relatively small flywheel 
and by dividing the crankcase into two 
sections. The lower section carries the 
main bearings, water jackets and cylin 
der sleeves; the upper section contains 
the camshaft and intake 
manifold 

The 
alloy instead of cast iron 
num resulted in considerable weight 
saving. Cylinder sleeves are of the 
“wet” type cast from ‘Ni-Resist’’ iron, 


lifters 


valve 


aluminum 
Use ot alumi 


crankcase is of casi 


196 


which has a higher co-efficient of ex 
pansion than the more commonly used 
alloys, and therefore more closely ap 
proaches the expansion rate of the 
iluminum cylinder head and pistons 
The upper halves of the main bearings 
ire fitted with steel inserts. The lower 
halves are forged steel 

To compensate for the low inertia 
of the small diameter flywheel, Chayne 
substituted a bronze wheel for a steel 
one. The high tensile strength of 
bronze, together with its high specific 
gravity, makes this metal preferable 
for a flywheel in an engine operating 
it high speeds, and reduced the over 
ill height of the engine by 1.5 inches 

By nestling the upper section of the 
rankcase deep between the two banks 
of cylinders, enough clearance was ob 
tained to install a ‘Roots’ type blower 
between the cylinder heads without in 
reasing the engine height. This loca 
tion of the blower resulted in an intake 
manifold that is very short and con 
minimum of bends 

The aluminum cylinder heads have 
fully-machined combustion chambers 
with intake and exhaust valves set op 
posite each other at 90 deg, and with 
the spark plug at the top center of the 
hamber 


ins a 


The engine was designed for high 
yutput at speeds considerably below 
those ordinarily attained in highly su 
percharged racing engines, and the 
valve sizes, ports and cams were care 
fully developed with this objective in 
mind. The position of the valves at 90 
leg to each other, together with the 
ylinder banks at 45 deg to the hori 


Propuct ENGINEERING 


cylinder 


resulted in the intake valves be 
This made the ports a 
minimum length and contributed ma 
erially to the “free-flowing” chara 
eristics of the intake manifold. Ex 
sodium-cooled 
the guides for both the intake and ex 
haust were shrunk into the aluminum 
head. Because of the 
chamber pressures, 
specially designed laminated steel head 
gaskets are used 

Piston heads are domed to give the 
desired combustion chamber shape 
The dome also adds materially to the 
structural strength of the pistons 

A single camshaft, chain-driven 
from the front, is located between the 
two banks of cylinders. Valve lifters 
are all hydraulic, and self-adjusting 
Since the exhaust valves are horizontal, 
their push rods operate through drilled 
bosses in the cylinder block between 
the cylinders, and the rocker arms are 
arried on short, individually mounted 
shafts. The mechanism is de 
to operate without clatter or 
pounce at speeds up to 6,500 crank 
shaft rpm. Valve rockers arm covers 
and the spark plug covers are alumi 
num alloy castings 


The supercharger is driven by three 
belts from a pulley located on the 
front of the crankshaft. Two aircraft 
type pressure carburetors are used in 
place of the conventional float type 
One supplies gasoline to the engine 
the other methanol. The gasoline car 
buretor is used for all normal driving 
and gives satisfactory operation with 
present-day premium gasoline for en- 


zontal 


ing vertical 


haust valves are and 


very 


high combustion 


valve 
signed 


OctoxerR, 195] 











Meth 
anol is required only for high outputs ; 
consequently, the methanol carburetor 
comes into action only after the gaso 
line carburetor throttle reaches a nearly 
wide-open position. Two separate f. 2 
tanks and electric fuel pumps supply 
the carburetors. Stainless steel exhaust 
manifolds that are used are of the col 
ector type 

The oi! pan extends from the front 
of the engine to the rear of the hous 
ing, enclosing the flywheel. Since the 
flywheel extends below the oil level, a 


gine operation below 125 hp 


t 
lower part of the wheel to prevent un 


the oil 


small dry sump is provided around the 


cessary churning of 
Hardness Tester For 
Hot Electrodeposits 


A MICROHARDNESS TE for 
ring the 


meas 


hardness of electrodeposits 
it elevated temperatures has been de 
veloped by the National Bureau of 
Standards. The new apparatus is based 

diamond-indentation 
used to measure the high-tem 
perature hardness of bulk metals 
However, because of the relative thin 
ness of electroplated and 
their softness at high temperatures 
the device has been especially designed 
to make indentations of microscopic 
depth under very low loads. Other 
advantages over previous instruments 
should also make the tester of value 
for determining the hot-hardness of 
bulk metals; in particular, it is ex 
pected to find important application in 
studies of the properties of new types 
of high-temperature alloys 

Although a number of different de 
vices using indenters of various types 
have been developed for measuring 
the hot-hardness of bulk metals, none 
of these instruments has been found 
suitable for electrodeposits. In gen 
eral, the indentation methods produce 
surface impressions, usually in the 
form of a four-sided pyramid, whos¢ 
measurable dimensions vary with 
depth of marking and thus indicate 
degree of hardness 
ised 


on the method 


now 


coatings 


The instruments 
with bulk metals either employ 
indenters uns thin 
heavy 
produce de ep indentations 


litable for metal 
loads to 
which 


coatings For test 


oatings or else use 


would pierce the 


ing electrodeposits, other instrurnents 


known as microhardness have 


testers 
been developed to produce shal 
load, but 
ch devices have not been 
applicable to high-temperature work 
NBS therefore undertook to develop a 
practical method of testing the hot 
hardness of electrodeposits. The re 
sulting apparatus overcomes the disad 


vantages of previous instruments and 


very 
low indentations under low 
until now su 
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provides data on electrodeposits at 
np*ratures up to 900 ( 

The new apparatus consists essen 
tially of a Vickers diamond indenter 
mounted on the shaft of fused silica; 
a mechanical device for 
lowering the indenter 


raising and 
an electric fur 
nace for heating the specimen; and a 

é I 
device for orienting the 
specimen under the indenter. Loading 
nechanism indenter, and 


ull enclos 


micrometer 


furnace are 
self-con 


tained un n t tmosphere 
, , 

slightly 

sed in th 
The f 

OU 2 d dditional 


indent 


iss¢ 
weights o1 


tne a 


r loads tor 


eleva nperatures a oO 


Unique Vibration Rig 
For Testing Stop Nuts 
A UNIQUI 
BRATION ESTING RIG has been set up 


at the Union, N. J. plant of Elastx 
Stop Nut Corp. of America for testing 


HIGH-TEMPERATURI 


ical vibration requirements of stop 


cially 


those used in aircraft 


Various 


lesigned 
temperatures 


the altitude of the 
geort aph al weather conditions. The 


esting rig 1s therefore so constructed 
that it can pr j mbi t temper 
iat 1 in pro de ambien em} i 


tures ranging from sub-arctic to 


legrees. The f gnift 


2.000 
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vyhich tu ets ¢ perate 
that it 


sever©rc 


g's flexibility such 


simulate conditions more 
the normal vibration encountered 
1 yet engine operations 

f a cam-operated ham 
hanism that produces the re 
both electrical 


means. The drive 


V rations by 
mechanical 


1 
furnished by a variable driv 
that is capa 
$90 rpm to 4.700 
nm at '6O rpr 


pm 


ranger 


» arbors, in which. the 


} tect 
ipration CESS 


th } y 


inder the 


1 below the 


thermocouple 
to assure 
and each 
indicated or 
i master control panel 
Furnished with an indicating con 
roller with input proportioner the 
ntrol panel provides accurate contre 
a tempera range from 
000 and permits 
at any desired 
lumits 
operation, an 
over and above the 
the arbors to dissipate 
th driving 
made 
and opera 
fo examin 


failures 








Problem 


limensions The out 
» wearing surfac* in con 
] | ] th 


[ sy 


nm porceiain enan e 
As shown in the illustration 
; ar : 


m of the plug must be free fron 


alance of the exterior diameter 
several thousand | c 1¢ coating, the thickness of which i 
t } i 015-0.020 inches. Strict control of the 


the attacks d I naint< ed 
lame! rm 3 temperature is require 


orrosion-fre 


ibrasives an present la and firing 
coating at a furnace firing ter 


nder the extended dry operati rvice 
| ‘ month ny ire that will n p the casting 


1] ed 
uf : ing and ping operation o 
, Saal 
nal finished toler 


1s 0.000 





Automatic Injection nen € [ " WOrkIn hard ances within the contin 
. 7 : ‘ h rcuit br r the ignition sys States as part of the Adn 
— . i 
\ids Car Engines tem I n [ e 18 used as a Vi- Technica f istance Progran 
MORE POWER FOR the automobile en ra t rt the current from the Tre teams comprising 
Coes pre ee yr uttery to the high frequency 


nt needed to operate 


Foreign Metallurgists 
Guests of U.S. Taxpayers 
CLEVELAND, OHIO The Eco 
Cooperation Administration has 
more than $500,000 to enable 


roups of top metallurgists 


is, regular le 


tac power. This g 
which Gilbert and from Marshall Plan countries to at- “ight 
tend the World Metallurgical Con- 
Detroit, Oct. 14-19, the 
American Society of Metals announced top American concerns specializing in 


Chree other tours will start after t! 


vention tor 


Barker Mfg. Co., West Sp ingfield, 
Mass., has ¢ 1ired th patent rights gress in 
ne injection when 


Detroit meeting is over. They will visit 


recently nonferrous heavy metal fabrica 
Some 500 metal experts from 21 (2) galvanizing techniques and 
ECA and non-ECA nations are ex- 
if pected to participate in the meeting Operations 

"y a switch which is actuated by the Of these, more than 250 are under arrangements are handled under ECA 
This direct sponsorship of ECA and will by Comdr. W. H. E. Fitzgerald 

(USNR), Vice President of the Metal- 


; are desirable or added 
1 for hill-climbinz with- 

" (3) non-ferrous smelting and refining 
These post-Congress tour 


power |! eed 


mut engine KNOCK 
The injector is a pump controlled 


‘ 
suction of the engine manifold 


results in injection during the periods receive travel and subsistence allow- 
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lurgical Research and Developmen 
Company, an international consulting 
organization with 
Washington, D. ¢ 

The Congress 
| 


suci 


headquarters 


in Detroit is the first 
meeting ever staged and is spon 

society. It 
concurrent! th the 33rd 
Metals posit and Con 
The lat 


tel 
solely by 
will run 


sored 


National 


gress annual 


Auxiliary Power Unit 
For Guided Missiles 


A MILK-BOT 


ckage |! 


guidan 
flight 


The power 


The alternator and t pump 
onvert the turbine power into 
lectrical energy and power 


slip rings 
well 


where 


ularly 
nl + 
application 
‘titude are encoun- 
radio 


noise 1s 


Industrial Applications 
For Ultrasonic Energy 


TRASONIC FNERGY 


as an abstr 
1 


ero 


realize ich an aj plicatior 
ompleted by the Brush Development 
Company of Cleveland, involves the 
treating of paper mill wastes with high 


Propuct ENGINFERIN OctToBER 


cquency s0und waves to remove Nbr was more uniiorm Ma at typical 
particles that are too small to be picked samples spot welded by the conven 
p by screening The 
beams group the fibres and 
them in soldier-like rows 
easily combed out 

The Brush 
piezoelectric ceramic in its transducer 
( sec PI Fel 195 j ) to 

in vibration frequen 
four million Pp 


gassed oil under pressu 


ultrasonk ional method 


arrange (b) Improver 

which are the averag 
strengths, in 

utilizes a ion, and 

King 


] 


installation 


ycies 


smut ener 





high 
rysta 
through 
leaning 


shaver he: 


val O 

Md., wi 

- cing super nine 

rOn alloy r use Ise transformers, 
he highly refractor | h es A } 

ormally form o : ' 

no flux is requis 

an be employed 

An investiga 


mag 
missiles ar 
The Sendzin 

025 w 


oil-filled 


for optaining 

more fool-proof spotwelds 
metals by the se of ultrasor 
ing onducted y the Naval 


Acronautics, in co« pera 


Inc., West Chester, 


This P ocedur involves the ap 


ion of high intensity elastic vibra LEAKAGE OF CURRENT in armatures 


through th ing electrodes of geresators and diesel 


] 


motors n 


operate 


locomotives is effectively re 


ed through cuum im 


egnation 


y exhausting 
which the 


high vacuum has 


hamber is flooded ith liq 


Due 


omplete abser air and moisture 


e resin thoroughly penetrates all 
’ yf 


pe windings and assures per 
minum sheet 


y F 
eficient insulation supple- 


as been noted tha onventional covering 





UNPRECEDENTED SUPFRSONIC SPEEDS and altitudes were 
attained by the Douglas Skyrocket using rocket power after be 
ing carried aloft and air-launched at 35,000 ft from a B-29. The 
sweptwinged Skyrocket is normally powered by both jet and 
rocket engines but in these flights the jet engine was eliminated 
to accommodate an additional amount of rocket fuel 


One ton 
of propellant per minute is thrust through the craft's roc 





CIVILIAN VERSION OF the miniature radio equipment bein 


adopted by the armed forces is th 


compact, low-cost short wa 
receiver, seen in the auto's glove compartment, adove. Designed 
especially for civilian defense networks, the 9-tube unit weighs 
less than three pounds The receiver is of shockproof design, 
suitable for mobile applications such as ambulances and police 
vehicles. The Sonar Radio Corp. of Brooklyn, N. Y., is the 


manufacturer of these miniature receivers 
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_Y- 


tubes. When electrically released Ly the motor ship, the pilot 
starts the rocket engines and begins a high-speed climb. At 
proper altitude he levels off aad accelerates to maximum speeds 
consistent with altitude as well as fuel limitations. When pro 
pellants are exhausted, he executes a spiral descent and lands 
deadstick. The belly of the B-29 had to be altered and strength 


ened to carry; and conform to the contour of the Skyrocket 


OILFIELD TRUCK ordered by Shell from Scammell Lorries Ltd 


England for use in Borneo tilts some 50 deg while a 14-ton load 
As load was pulled onto the vehicle, the 
front gradually returned to the ground. Four-wheel drive, high 
chassis and engin 


travel over roug 


is winched aboard 


plus pivoted, transverse front spring permits 
, sandy or boggy ground. Fitted with a heavy 
50,000 pound line-pull winch, the vehicle also has “gin poles 
which can be erected in the form of a crane 
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NICKEL BRONZE WORM GEAR WHEEL is part of the larg 
est standard enclosed worm gear speed reducer ever built by 
DeLaval Steam Turbine Co.; a 30 in. center balance unit that 
transmits 200 hp at 410 rpm with a 17 2/3 to 1 ratio. Worm is 
made of nickel-chromium-molybdenum steel quenched and temp 


ered to provide necessary combination of mechanical properties 


EXPANDING RUBBER DIE is used by Vic Pastushin Ind., Inc 
f Los Angeles to form aft section of 230 gal jettisonable fuel 
tank for aircraft. Sections are formed in less than 3 min from a 
rolled and Heliarc steam-welded aluminum bank at a cost saving 
f 75 percent. Previous process, spinning, required 15-20 minutes 
This new process also stretch forms steel or aluminum cones into 
forms with spherical contours for aircraft cowlings, propeller 
spinners, missile casings 2nd practice bombs. 
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TURBINE WHEELS are cooled with water spray after being 
fitted with thirty shaft. Wheels were 
bly to get shrink-fit after cooling. Unit shown is a 60,000 kw 
low-pressure element of a 120,000 kw cross-compound General 
Electric industrial steam turbine. Inspector then checks fitting 
of keys and positica of wheel on the shaft. 


foot heated “efore assem 


DOUBLE REAR DOORS on armored carrier made by Food Ma 
chinery and Chemical Corp. permits 12 soldiers to quickly enter 
and leave 
gine 


same 


Powered by Army's newest 6cylinder, air-cooled en 


and cross-drive transmission, the 2¢ 
tanks over 45 
on improved roads, turn in its own length and climb 60 Me 


slopes. It will protect 


shrapnel while enroute ¢ 


ton carrier traverses 


terrain as light and mediun can gt 


rcent 


infantrymen from small arms fi 


front lines with tank spearhead 














or tin niveraleal F 
icing conditions 


Consider resistance heating elements embedded in accelerated aging at 175°C. (347°F.). High heat 
Silastic. Among many present and potential applica- conductivity enables Silastic insulated coils to operate 
tions are: the anti-icing of air intake doors on jet 


under the same load at temperatures as much as 50% 
engines; deicing strips for aircraft wings, helicopter 


below the temperatures of identical coils impregnated 
blades, and camera mechanisms; electric blankets and with electrical insulating varnishes 
soil heaters. Such applications are practical because 


And remember, Silastic also repels water and ice; 
extreme temperature Silastic stocks ore the only 


' > lent istance t¢ x tion, t 
rubber-iike materials that stay elastic at temperatures shows excellent resistanc © oxidatio outdoo 
ranging from —100 to +500°F weathering, ozone and to a variety of hot oils and 

Certain Silastic stocks are also excellent electrical chemicals. That's why Silastic is so challenging as a 
insulating materials. Dielectric strength and dielectric heating pad; so indispensible as a gasketing, sealing 
constant are practically unchanged by 4 months of and electrical insulating material. 


Write Today 


DEPARTMENT R-10 





TM. REG 5: PAT Fer 
| 








DOW CORNING 


DOW CORNING CORPORATION CORPORATION 


MIDLAND, MICHIGAN 








in Ceneda: Fibergies Cenede, itd. Torente © In Great Britein: Midland Silicones, Lid 
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Torsion Spring Charts For Round or Square Wire 


H. F. ROSS 


Research Divis 
Shoe Machinery (¢ 
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FIG Zz 
TW'STING MOMENT 
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Double Swing Check Valve 





= 
1) ye 
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Swing Check Valve 


KOHLER 
PRECISION PARTS 


Aircraft, industrial, Automotive 


Double Swing Check Valve 


Kohler Precision Parts are used by manufacturers 
of Diesel engines, automobiles, trucks, tractors, jet 
engines, military, commercial and private aircraft, 
and for agricultural and industrial test equipment. Swing Check Valve 

With an organization experienced and skilled in 
precision workmanship, Kohler maintains full facil- 
ities for forging, casting, machining, anodizing. 

Kohler engineers will develop precision valves 
and fittings for volume production to meet special! 
applications. Write for a cetalog and send your 


specifications or requirements. 


Kohler Co., Kobler, Wisconsin. Established 1873 


KOHLER or KOHLER 


PLUMBING FIXTURES © HEATING EQUIPMENT © ELECTRIC PLANTS 
AIR-COOLED ENGINES © PRECISION PARTS 


Single Angle Swing Check Valve 
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Torsion Spring Charts (continued) 
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FIG 3 
RECOMMENDED BENDING STRESSES 


for average service conditions 
static or relatively slow varying loads 
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0.05 006 


d, Wire Size in inches 





FIG 4 
ANGULAR DEFLECTION CHART 
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The metal coating that 
Stretches like r-u-b-b-e-r 


Keep this in mind about Armco Zincerie Steel 

Its special hot-dip zinc coating works more like rubber than 
metal, It flows and s-t-r-e-t-c-h-e-s in brakes and dies 
It takes as severe a draw as the base metal 
without flaking or peeling. 

Compare this with conventional galvanized sheets 
When these sheets are drawn or formed severely the coating 
invariably flakes or peels. This exposes the base metal 
to early rusting and failure 

Armco Zincerie has another important advantage 
Actual field tests show that its special zinc coating gives 
longer protection against rusting in atmospheric service than 
équal-weight coatings on regular galvanized sheets. 

Even if you can’t include this Armco Special-Purpose 
Steel in your present plans, it will pay you to have complete 
technical and merchandising information for the day 
when it is more plentiful. 


Without more steel scrap, maximum steel production is 
impossible. New furnaces built by the industry cannot be 
operated at capacity with the present scrap supply. Help 


ARMCO STEEL CORPORATION 


3871 Curtis Street, Middletown, Ohio 
Piants and Sales Offices from Coast to Coast 


Export: The Armco International Corporation 


Propuct ENGINEERING — roBerR, 195! 





PRODUCT ENGINEERING ‘REFERENCE BOOK SHEET 








minum Alloys 
































Note: *For bends up to 90 deg. 
**This applies to 8630 and similar steels. 














90 deg ongle 








Closed bevels 





correction factor 


7, thickness 


Open bevels 
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40 20 40 60 
Oren bevel Closed bevel 
ox, bevel angie in degrees 
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Interchangeable 
Heads on 
Metering Pumps 


N.etering small volumes of solu 
laboratory of dispensing 


imes of liquids in proc 


tions im a 
controlled vol 
essing operations 
of functional apf 
dustrial field for 
steel pumps 
Adaptable to the 
where the prevention of 


suggest a variety 
slications in the in 
stainle SS 


these small 


1 


1 
ontrol of solu 


trons, con 
tamination 1s important, these pumps 
are also effective in dispensing hot or 
old, viscous Or non-viscous liquids, 
grease, wax, chemicals and compounds, 
and may be used on automatic drink 
dispensing machines 

The pump heads are instantly de 
mountable and interchangeable on 
fixed speed or variable speed driving 
units, allowing for spare units for 
various liquids. Having a positive dis 
placement action, delivering a non- 
pulsating flow of liquid, the pumps 
will maintain sterility while dispensing 
critical liquids, and will not react to 
the corrosive action of most liquids 

These pumps are available with 
two types of variable speed driving 
units, and size fixed speed 
motorized transmissions 

Type VQDC-5520-EM, quick de 
mountable, variable capacity pumps, 
equipped with variable speed trans- 
missions, have a water output range 
from “0” to 25 cc/sec. These units, 
which are equipped with § hp, 115 
v, 60 cycles, a-c motors, and micro- 
meter speed regulators which are ad 
justable while running, are recom- 
mended for laboratory use or continu- 
ous production operations Type 
VBC-5520-EM, a rigid mounted pump 
is also available Overall 
of both are 63 x 8 x 18 in 


various 


dimensions 
Net weight 
is 33 lb 
Type VODC-132-W, 
variable 
with 


gui k d ‘ 
mountable capacity pumps 
equipped governor controlled 
variable speed motors are adjustable 
while running. These units with nor- 
mal output capacities from 0.4 to 30 
cc/sec, are powered with 1/25 hp, 60 


TYPE VQDC 


missions 


¥ 


Output range ts from 0 


TYPE VQDC—2412, 


speed transmissions 


cycles, 115-v, a-c universal motors, and 
are recommended for laboratory use 
or short-run operations. Type V¢ 
132W is available in a rigid mounted 
pump. Overall dimensions for both 
are 4 x 54 x 114 in. Net weight 1s 
104 Ib. 

Type VQDC-2412, quick demount 
able fixed capacity pumps, equipped 
with »; hp, 115 v, 60 cycles, a-c 
motors are available with various fixed 
speed transmissions for dispensing 
water capacities from 10 to 75 cc/sec 
(see graph). By restricting the dis 
charge flow, the capacity of this unit 
may be throttled to 2 cc/sec, or a re 
stricted by-pass from the discharge to 
the intake lines, will permit capacities 


25 cc/second 


fixed capacity pump 
Output range is from 


5520-EM, variable capacity pump, equipped with variable speed trans 


Motor is 4 hp, 115 v, 60 cyc. a 


Pump demounting 
thumb screw 


Outlet 
(with check volve) 


‘Type C" or "yooc” 
pump unit 


Motors are 
10 to 


available with various fixed 
75 cc/second. See capacity chart. 


from “O” cc/sec These 

recommended for labora 
tory use or continuous production op 
eration. Type C-2412 is available in 
a rigid mounted pump. Overall di 
mensions for both are 4} x 54 x 124 
in. Net weight is 18 Ib 

Specially designed to withstand 
steam autoclaving, quick demountable 
pump heads are available with the 
same driving units for biological work 
involving whole blood, plasma, va 
cines, and hormones, sera, and other 
sterile From the sta 
steel to the pure carbon used in con 
structing these pumps, only non-pyro 
materials contact the liquids 
passing through. Pump heads for this 


to start 


pumps are 


niess 


solutions 


gen 
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Kay 











CUTAWAY VIEW OF METERING PUMP showing construc- to metal lapped surfaces, requiring no gaskets. The pump head 
tion of the quick demountable pump head. All surfaces are metal is interchangeable on all fixed and variable speed drives 





work are designated with the code let 
ters HQDC. Other pump heads have 
the code letters C or VQDC. All en 
gineering details, involving selection 
of materials, design, construction, and 
operational functions relating to bio 
logicals, pharmaceuticals and _ sterile 
solutions, were developed in coopera 
tion with a Medical Research Organi 
zation who now use these pumps 
Other features of these pumps are 
self lubricating oilless bearings, no gas 
kets, easily disassembled, non-pyro 
genic materials used in pump units 








Mechanical Products ¢ 


168 N. Ogden Ave., Chicago 7, Ill 


THIS CAPACITY CHART applies to 
STD pump heads adapted to fixed speed 
transmissions driven by 1/12 hp motors, 
115 v, 60 cycles, a-c. Pump heads, desig- 
nated by prefix “C", YVQDC and HQDC, 
are adaptable to, and interchangeable on, 
all standard speed reducers. Transmission 
speeds and motor hp are designated by 
numbers, 2412, 3012, 3612, etc. These 
numbers also identify rated fixed capaci 
ties. Water capacities are indicated, with 
gravity flow to pump intake. Capacities 
with viscous liquids are slightly higher 














CONTINUED ON PAGI 
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E W COMPONENTS 





Insulation Has Low 





orrosive Or high 
catalyst of 


lb per sq toot 
is now being applied to, or nperatu 
ise for: high temper i t ort; ion exchanger; easily 
lation; electric s removed, flexible, long wearing ins 


1 
nocoupil wit nsula im10n ial 
§ ] { ( 


{ ah 4 
laminates 


piasal 








ind cing th 
iga llar. Available 
throu gh flow or syphon p pe 
sizes are from } in. to 3 inches 


ng 


service 


/ n ( River 
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Helpful hint to piping specifiers 
eecheck your CRANE Catalog first 


Writing specs for this Fue! Oil Pumping and Heating Unit becomes 
greatly simplified when you reach for your Crane Catalog. In it 
you'll find the world’s broadest line of valves, fittings, pipe, and 
accessories—all arranged for quick selection. 

You get complete information about every item . . . all dimen- 
sions, tabulated pressure and temperature ratings, services for 
which each valve or fitting is best suited. In addition, there's a 
wealth of general engineering data to assist in solving problems 
that arise in designing piping systems. 





And not to be overlooked —especially today—is the added value 
Crane equipment gives your finished product. Machinery buyers 
know from experience that dependable Crane Quality stands for 
the best in piping materials. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, II. 
Branches and Wholesalers Serving All Industrial Areas 


ee FOR EVERY DESIGN... EVERY FLUID HANDLING 
PROBLEM... CRANE HAS THE PIPING EQUIPMENT YOU NEED 


FOR Oli OR OIL VAPOR 
services at temperatures up to 
1000° F., and for most corrosive 
and unrefined oils regardless 
of temperature, Crane recom- 
mends No. 3607N 600-Pound 
Small Steel WedgeGate Valves, 
Exelloy to Exelloy trim. Bolted 
bonnet. O. S. & Y. Screwed 


ends. Sizes: ¥2 to 2-in. See your 


No. 49 Crane Catalog, p. 224. 
FLANGED 
FITTINGS 


Fuel Oil Pumping and Heating Unit 
by National Airoi' Burner Co., Inc. 





Philadelphia, Pa. 


SCREWED 
FITTINGS 


EVERYTHING FOR 
EVERY PIPING SYSTEM 


VALVES « FITTINGS « PIPE « PLUMBING AND HEATING 
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Relay Combines Small Size With Sensitivity 


lay, known as the type KX, is a refinement of 
type K unit also produced by this company. The 
increased sensitivity and operating range using 
small sized unit 
ew type KX provides a slightly longer coil than 
K which can be safely wound to a maximum re 
} 100 ohms. A slight change in the design 
suspension of the armature permits this additional 
winding space without adding materially to the over-all 
the rels The Type KX is interchangeable 
with the type K for mounting. It retains the reed arma 
ture suspension of a special alloy, thought by the manu- 
facturers to be the reason for the improved performance 
Specifications: length, 1§% in.; height, 148 in.; width, 
iach Dimensions vary with type of coil terminal used 
Height shown is maximum (with 8 springs in pileup) 
Weight: approximately 2 oz. Coils: single or double 
wound. Operating voltage d-c. Armature 
single or double arm 








Air Pressure Actuated Electric Switch 


kor where it is desirable to have differential ai 
pressure control electrical circuits, an electric control switch 
has been developed which incorporates an actuating di 
iphragm with a rolling spring snap-action switch 

The movement of the diaphragm is opposed by a spring 
which can be cam adjusted to any one of three values of 
opposing force. Air pressure, admitted through a yy i 
jiameter inlet tube above the diaphragm is the loading 
force on this unit. The three cam settings result in switch 
actuation at 8, 9 or 10 in. of water. An adjustment is 
provided to vary these actuating pressures upward to 9, 
10 or 11 in. or downward to 7, 8 or 9 in. of water 

This switch is now being used as a water level control 
n automatic washers, but it can be adapted to other uses 

The overall height of the unit is 3} in., leagth is 43 
in., and the diaphragm case dia. is 3 in. The switch is 
sing pole louble throw. rated at 10 amps 115 v a~< 


Mie o., Columbus, Obi 





Three Way Valve Is Pilot Controlled 


This three way pilot controlled the main vaive trom pressure side dling air, gas, oil or any other non 
valve is designed to control the alter (lower right) to delivery side (left corrosive fluid at temperatures not 
nate application and release of fluid side). When the solenoid is de- exceeding 180 F. Pipe sizes are 1 in., 
pressure to and from equipment such — energized, spape supply to the pilot 14 in., 14 in., and 2 in., each with 
as air or hydraulic cylinders ontrol valve is cut off and the main designs suitable for 125 and 250 


When the solenoid of the pilot con valve is ref aakiael to close the pres psi operating pressure. Standard so- 
I f t : 
. & 


f 
trol valve, at ied to the top of the sure supply port and connect the leno s are for 115 or 230 v a-c or 
main valve, is encrgized, line pres lelivery port directly with the ex i-c and for 2 0, 50 or 60 cycles 
sure reacts upon an internal piston haust. Under controlled timing, this Other ratings available when required 
that positions the bronze main valve series of events can be repeated in 

o close the exhaust port (upper automatic cycles 


right) and open passage for flow thru These valves are suitable for han 


f 
| 
I 
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A. C. MAGNETIC 
STARTERS 





Line Voltage Type 





R-B-M Size 0 and | A.C. Magnetic Starters have identical overall 
panel mounting dimensions. All parts, except stationary and movable 


contact assemblies, are common to both sizes. 


Ilsco solderless lugs, suitable for #6 maximum wire size, are stand- 
ard. Screw terminals are available on special order. Magnet coi: can 
be removed without disassembling starter. Stationary and movable 


contacts replaceable without disconnecting wiring. Enclosed heater 
from ef 
signed for separate 
mounting without sub 


element, expanding U-shaped bi-metal and snap action contact me- 


panel assen 


chanism provide dependable, accurate motor overload protection, 


rRIP-FREE M 





Small overall size, plus identical 
mounting dimensions for 10 and 
set available on sj z 
order at no extra « l y ampere 2005 pole contactors, as 


well as Size 0 and | non-reversing 


Two 5 pole tact — a : . f= starters, make the R-B-M_ line 
cally interlocked 


protection on common base. | Sy = f extremely flexible for control pane! 


lavout. 


Address Department C-10 






































R-B-M DIVISION ESSEX WIRE CORP, 


Logansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS FOR AUTOMOTIVE INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE) 
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Magnetic Memory Requires No Motion for Signals 


In addition to its use in large scale 
ligital computers, this static magnetic 
nemory has a uses in such 
electronic 

conirol- 
ommunication 


variety of 
missile 


automat 


guided 
machines 


fields as 
ouUSINeSS 
ing 
systems 

This device utilizes the residual mag- 
vtism of a material 
storage, yet it requires no mechanical 
notion for read-in 


equipments ind 


magnet tor 


and read-out sig 


nals. It is provided with a special 
electrical coupling link so that a num- 
ber stored in one unit may be shifted 
to another unit simply by the applica- 
tion of a small electrical pulse. The 
tim this 
microseconds. It is under this oper 


LCCESS for Operation is 20 

ition that the unit is sometimes known 

agnetic delay line or a magnetic 
register 


storage of num 


bers and commands in digital 
puters; storage 
in complicated controlling 
serial-parallel transformation of sig 
nals; transformation of repetition rate 


om 
of controlling pulse 


systems ; 


of signals; counting of pulses; variable 

frequency division; generation of 

frequency and variable pat- 
: 

rn timing puuses 


Wang La 


variable 





Low Range Tester 


has been 
weight ma- 
erials such ; t paper, springs 

leather, in- 
and any ma 
400 ] 


A multi-low-range tester 
lesigned to test | 
eramics, adhesives, wire, 
sulation, plasti fibres 
rial that w 
The ‘ 
1 tension 

[he tester t means of a 


ulibrated pendu 


ing 


} , 
sneal 


a Known 


weight is pendulun 


"The at 


hanism 


irm at ad 
s attached 
ind to th 


shaft 
1 ol us shaft 
precision pag 1S nted As 
load § appli } nd t 
yutward 

ained with 


rlace i 
naking 
rity 
Four individ 
m the dial 
available in a 
lb, and kilos 
nto four scales 
in the 
st readings 


POSS! 


ial ranges are provided 
with calibration being 
hoice of: ounces, tenths 
By breaking the gage 
the operator can work 
range that will allow the clos- 
To change from one 
scale to another, it is only necessary 
to change the pendulum weights. These 


For Light Weight 


lip on or off the pen 
provided 

tes load 

upplied, an ers the maxin 
load when th 

This is a 


a series Of 


ica 


7 e€ specimen rut 
omplished through 

small pawls on the 

lf ride 5 

fa When the break o 

| 1 het engage 

irive, the unit 

on 11 

It permits steples 

zero in. up to 

Limiting switches pr 
overrun at top or 


end 
th pendul which ver 
net 


1g rat 
neratinog 
operating 
trom 


idental 
test stroke 

jaws will handle flat speci 
nens up to 4 in. thick by in. wid 

tension tests A cage arrang 

nent for will a 

specimens p to 5 in 
sq by 43 in. tall, and will close to 
zero inches. The fixture for transverse 
tests will handle specimens up to 3 
in. round or sq and has 1 in. min, 3 
in. max centers. Grips for wire speci 
mens are available for sizes up to % 
in. dia. Snubber post design assures 
orrect break at center of specimen 


vent ac 
ottom of 


Gripping 


for 
compre $s10on 


commodate 


Materials 


( Inc., 


_ Forest Park, Ill 
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POSSIBILITIES 


ae 


the 


Machine clepiz 


requires drillimg, 


pounds 
- 
YIELD 


the ACTUAL 


$1.45 for material and labor 


increasing 


a 
ss 








Fig. 1 — Original Design. 
boring, reaming and spotjacing operatiom:. 


weighs 


Cos 


Fig. 2— Welded Design Seves 60% Cost, 
Fabricated from tubing and steel strap. 
Needs only fast, simple punching opera- 


ston, Weighs 3% pound 


costs only S84. 


the IMMENSITY 
of the POSSIBLE 
Lower Costs Regard- 


less of Quantity 
Produced 
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Machine Design Studies ore available to designers ond produc:ion men. Write on your letterhead to Dept. 39 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND 1, OHIO 
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OPERAT'NG CHARACTERISTICS 
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Cooling Device Requires No Refrigerant 


Requiring no refrigerating mechanism, sub-zero tem 
peratures are produced from a supply of compressed air or 
other gas released through these vortex tubes. The tem 
perature of the air is controlled by the throttling valve at 
the right end 

The three models available are shown in the photograph 
Model B is used mainly for industrial purposes. It has 
standard 4 in. pipe threads for direct installation on ma 
chine parts. They can be used for cooling such instru 
ments as: small rectifiers, electron tubes, photomultipliers 
and in laboratory or research operations 


In the operation of the tube, the entering air 01 
ito a tangential entry orifice producing a vortex in 
he configured internal chamber. Energy distribution is 
such that with adjustment of the throttling valve, the 
veated fraction exists from the long arm while the cooled 
fraction, selected from the central mass of the vortex by a 
restricting diaphragm, emerges at the short arm. Maximum 
temperature difference is attained with the flow regulated 
to a division of approximately 70 percent hot, 30 percent 
old 


Thern ume? 81 Ei Camine 


Rds 


passes 


Real, Belmont, Cait 





Magnetic Continuous Oxygen 


A new continuous oxygen recorder has 
been developed for use in industrial processes such as the 
analysis of furnace atmospheres in the metallurgical indus- 
tries, determination of the efficiency of the liquid air process 
of oxygen manufacture, and the oil and chemical industries 

The sample is induced through the filter by a water- 
operated aspirator fitted te the oxygen analyser. The 
sample gases are carried through pipes to a measuring 
1 horizontal glass by-pass tube 
vo. identical 
idjacent platinum windings which are joined in a Wheat- 
stone Bridge circuit and become heated when a voltage is 

pplied One of the windings only is 
traversed by an intense magnetic field from a large per 
inent When the gas sample enters the measur 


paramagnetic 


cell—an annulus with 


This by-pass tube carries on the outside two 


across the bridge 


magnet 
ell, oxygen is attracted into the by-pass by the mag 
field. As it becomes heated by the winding it loses 
ceptibility, is displaced by cool gas, and passes 

he bypass into the annulus. This continuous gas 
wind cooling, and 
in the two windings 
The 


re order 


or ‘magnetx causes differential 


diffe ring electrical 


resistance 
resulting out 
and 


nbalancing the bridg 
sured by a 


1s propor 


‘ 


ontent of the sample 


} 


Recorder 
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TESTING HEADQUARTERS 


H.F 


MO RE 
wHiTl 


R.K. 
MOORE 


DE FORES! 


SONNTAG 


GIBBONS 


I MOK . 


TATNALL 


LAZAN 


EMERY 


TATE 


is built on a Foundation of FAMOUS NAMES 


You know these names—for every one rep- 
resents a major contribution to the science 
and art of materials testing. And every one 
has helped to make B-L-H Testing Head- 
quarters the scurce of the newest in all 
varieties of fine testing equipment. 

Over the years, Testing Headquarters has 
been a Clearing House for pioneering ideas, 
where every new development was sure of 
a welcome and a hearing. The results appear 
in such typical items as the line of fatigue 
testers, the versatile strain gage devices, the 
trail-blazing high-temperature testing equip- 
ment. Many of the most spectacular develop- 


ments of the past decade rest squarely on 
the new, significant data provided by these 
new fact-finding machines. 

Perhaps improvements in your present 
lines, or the development of new products 
are waiting on more accuraie knowledge of 
the service properues of materia's or com- 
ponents. If so, you will find it profitable to 
discuss the problem with one of our repre 
sentatives. 

If we don’t have equipment ready to do 
the job for you, the compos:te experience 
behind these famous names is available to 
develop a right answer 





MORE FAMOUS NAMES AT 
TESTING HEADQUARTERS 


YORGIADIS + NADA! 
MANJOINE + BEAN + BLANKS 
VON HEYDEKAMPF 
NORTON * MONTGOMERY 
OSTERBERG * HASKELL 
BEGGS + TROXELL * LUERSSEN 
GREENE + SOHN + FLADER 
NASON * TRIPOLITIS 


VISIT US AT BOOTH 311—BUILDING D 
NATIONAL METAL SHOW 


ALDWIN - LIMA -HAMILTON 


TESTING HEADQUARTERS 
Eddystone Division + Baldwin-Lima-Hamilton Corporation + Philadelphia 42, Pa. 
In Conado: Peacock Bros., Ltd, Montreal, Quebec 


SMITH + BIERMAN + LUBAHN 
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Amplifier Has High Gain Characteristics 


Designed for making low level measurements 
transducers of stress, strain, displacement, pressure, tet 
perature, velocity, acceleration, and other parameters, this 2 
amplifier is intended foi engineering, physical, medical e - 
ind other dynamic investigations. High gain character a 
istics are combined with low noise 
To permit flexibility of use, the equipment is housed in 2 2 = 


inits which can be either mounted in standard 19 in. rack 
or bench-stacked as illustrated. One power supply (lowe: e eo @ gs @ & o e 
: * 


ibinet) will energize one or two 2-channel bandpass 


amplifiers (upper cabinets.) Tranducer inputs are brought 

to bridge circuits which are convertible for 1, 2, and of Ges ry x Game Ss 
legged configurations as a convenience in summin f a : 

difference taking of transducer arrays through single a 
amplifier channels. Bridges are of plug in thermally r) © ‘@ 

nsulated design for quick interchangeability. To fa 


stress mesaurements, a special network provides reading e e a on @ e ta 2 


from 120 ohm strain gages with calibration dit 
is compensated through an automatic zero-control 
Output frequency range for dynamic m 

to 500 cycles resulting from an amplifier 

ycles wide (2,000 to 3,000 cycles) and 


2,500 cps: ¢ 


rms of steel stress. Static zero drift of oscillograph tr 





1 microvolt input 
ohms; ambient temperature rang 


power, Li .. v-a for 





Vibration Exciter Tests to Military 


model C-25 which has the capacity for meeting specifica- 
tion MIL-E-5272 and 41065B on vibration testing. Such 
testing is required for certain military equipment since it 
reveals in advance how products will stand up against 
vibration in service. The characteristics of this device are 
such that the magnitude, and frequency of the force 
produced can all be controlled over wide ranges, and allow 
direct measurement of the mechanical force and the power 
delivery. In these respects, the shaker differs from other 
devices used to shake or jar assemblies and parts. This 
shaker is rated at 2.500 lb force and is capable of accelera 
tions 15 times that of gravity under 100 Ib table load. 

According to the manufacturer, this shaker features 
accurate, continuous, easy control of both frequency and 
force, with electrical interlocks to prevent improper opera 
tion of the equipment. The complete shaker weighs ap- 
proximately 4,500 lb and stands almost 34 ft high. The 
table has a in. dia, and is shielded from a-c or d-c fields. 
No special mounting foundations are required. The com- 
plete equipment consists of exciter, 2-unit rotating power 
supply, and a control panel which is available with built-in 
meter to read vibration in terms of its acceleration, velocity 
and displacement 


The MB Mfg. « Inc., 1060 State St., New Haven, Conr 


Now in production is a vibration exciter called the Se 
» 


CONTINUED ON PAGE 220 
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NEW CATALOGS AND BULLETINS 


A Reader Service To Help Keep You Up-to-Date 


SPROCKETS AND BOLLER CHAIN 
Mfg. Co. 


(3) RUBBER PACKINGS — Raybesto- 
Manhattan Inc. Bulletin, 


4) VIBRATION MOUNTING FELT— 
Felt Co. Booklet, 16 pp. Tells 
of mounting 
“How to Reduce 
Thustretions cf sample in- 


CAP SCEEWS —- Holo- 


SOCKET 
Se Ga. Catalog 


ents us- 
and functions of each 


(1) COOBDINAXE GRAPH PAPER—Or- 
~ the Dylewski a t coordinate 
paper, in scientific, mathematical, 
and statistical analysis. Al- 
lows uinterrupted curves of data having 
values ranging tens pies plus to minus infinity. 
8) FLOW BATIO Comepeseans _ 
or Porter 
Gives Princip’ a of operation © aiomatic 
flow ratio trol Includes 


+ Fy. and ‘cohemnatio views of tmechanisi, 
oar of recording chart, and liste of 
PD applications. 


%) STEEL TUBING—Baboock 
Co. Bulletin TA 1559, 8 
nical data with illustrations on 


Wiicox 
Tech- 


jutetin NP-101 2 pe. Gives complete in- 
te ves — in- 
Malls for valves, —— 





other 

to 1 and abrasive materi- 
als, and high and low temperatures. 
Gv DIAPHRAGM bang tigger oo 


ey Xs 
— 418-1, 4 pp. Detatled ag 
diaphragm 


valves for wide band proportional co’ ouieak 
Contains ilustrations, cutaway views, and 


operational curves. 
(12) GOVERNOR CONTROL PROB- 
LEMS—The Pierce eno 


Bulletin, 12 pp. Ilustrations an descrip- 
tion of the SPobleme and upblications ‘of of 
centrifugal governor contro Details 

= boxes, =e, as of = 


13) OHEMICAL SERVICE PUMP — 
WQ-213, 4 i dete ant apecition 
-213, ons ~ 
thous of the G purep fur process and 


5 udes selection 
dimension”, externa) views and 
sections. 


(14) MOLECULAR SHOCK ABSORBER 
—MVA Corp. Bulletin, 4 pp. [lustrations 


showing various eo. Wi 
tion absorbers. of operation de- 
scribed, and possible applications listed. 


gs) Minn, | op ROUGHNESS EVALUA- 
— The Brush t Co. 


Called “Surface 
LD Sid. S reer 
i and process by which a 
replica may be used to show 
grain, wear, and other surface 


(16) NICKEL STEEL. SUBSTITUTES— 

Republic Steel Corp. Adv. 671, 10 pp. 

Description and on the use 

se type 430 y -* steels as 

for the nickel Mechanica! heat, and 
brication qualities 2 ives, with extensive 

details given to cor 


) ISOMETEIO DRAFTING 
CHINE Indamer Bulletin vets 14, 
8 pp. Contains ill 
the operation of the Vibax, which a 
matically isometric and dimetric 
veews by over the lines of stand- 
ard drawings. 


= be nny ag ey FOR x= 
NG—Cerro de P: a - 

20 pp. Completely. tilust 

Se reee of hates, blanking, piercing, 
and trimming punches in relation to dies. 

pomp BO holding devices 
are elimipated is an alloy 

of bismuth, lead, tin, and antimony. 

eueors CONNECTOR — Al- 


bert & talog 


Co, Ce 
$3. 5 Be. pened bee and iustrates as 
nates the need for and socket 

Rnctp, Apecihantioun sad Mantoes tar 
sizea of connectors used 

(20) EXTRUDED 
insulation Man 





PLASTIC TUBING— 
Bul 


(21) COPPER CLAD METAL—<American 
Cladmetais Co. Booklet, 4 pp. Entitled 





HOW TO ORDER-—To request more information on any advertised item, 
jot down the poge number of the od ond the initiols of the edvertioar, 
For new bulletins, circle the numbers. 


PRODUCT ENGINEERING 





Not good after 12//1/51 
Please send complete information about the products advertised on the following pages: 


(Use initial of company if more than one advertisement appears on the pege) 


Sista aighnsial Whe caw Settaaten etches tbahashahientc ar au 
+ 2-8 4 S67 2a ae 
27 28 2 3 3) 32 33 34 35 36 37 38 39 © 4) 42 48H OH 











BUSINESS REPLY CARD 


First Cinss Permit No. 64, (Sec. 34.9, P. L. & K) New York, N. Y. 








eee eae eee a eee 


Reader Service Manager 
PRODUCT ENGINEERING 
230 West 42nd Street 
New York 18, N.Y. 
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Precision casting of aluminum to 6 Ib, and 
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HOW TO ORDER—To request more information on any advertised item, 
jot down the page number of the ad and the initials of the advertiser. 
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(30) MICA CAPACITORS — Cornell-Du- 
bilier Electric Co. 


(B miniature 
or cams 
tions juding -_ 
ers, computers, and tndisotine mechanisms. 
(35) BPBAY NOZZLES--Yarnsll-Wi 
Co. Bulletin N-617, 20 pp. 
with and cutaway views of 
the Ry.) ¥ —— for 
ponds, and nozzles 
processes. Alse bas. operating curves. 

36) TENSION LOAD OELL—Baldwin- 
- Hamil Bulletin 825, 2 
Information on the ‘Type P SR-4 tenslon 
load cell. Has no moving mechanical parts. 
Transilaces in weight or force into 


changes in energy. Contains cut- 
view, wiring diagram, ané complete 
specificationn. 


(33) MANUAL STARTING sSWITOR— 
Allen- Co. Bulletin 600, & 
tailed of manual 
switch for fractional horsepower motors. 
ae Seen a Contains com- 
piete 

x - a engineering data, 


(38) ADJUSTABLE SPEED MAGNETIC 
DRIVE-—Electric Co. Bui- 
letin 4406 “WC-1107, 30 pp. 

ation of drive, 

control with 1 illustrated with 
various installa Exter- 
sive operational curves aad wiring dia- 
grams g.ven. 


(38) STEAM PURIFIEB—The V. D. An- 

derson Co. Bulletin 100, 4 pp. 

tions and engineering dra: of an in- 

100 percent impurities from ~ Used 
vapor. 

2 en Sus, ae Oo, 

deoderizers, packed towers. 


(40) ELECTRICAL INSULATIONS—In- 
sulation Manufacturers Corp. Bulletins 
750 A-E, 2 pp each. Technical end 
cation yd re varnished silk, _ 
asbestos varnished glass cloth “ 
eone resin coated cloth 


insulation, vspuithed pan , and varnished 
cotton base cloth aad ee 


(41) PILLOW BLOCKS—W. A. Jones 
Foundry & 88. 


trations and tn of blocks 
iw 

in siges to take shaft 16/ 6 in. to 9 in. 

lubrication information, dimension draw- 

ings, types, and sizes. 


(42) ELBOTRIOC MOTO 
tric Co, 


(48) CARRIER DIALING—Lenkurt 
tric Co. Booklet F:1D-P10, 16 pp. 
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KAYDON and OILGEAR 


cooperate for compact design 


OILGEAR engineers, pioneering Fluid Power 
Pumps and Motors, achieved greater compactness 
and efficiency than ever before considered possible. 
KAYDON Engineers, pioneers in Thin-Section Precision 
Bearings, created bearings that were “right at home” 
at the high level of OILGEAR advanced design. 
KAYDON Precision Bearings and Needle Rollers This exploded view shows KAYDON Front and 
Rear Roller Rotor Bearings with relation to 


: : 2 other parts of the 150 hp OILGEAR Fluid 
modern design with fewer parts, greater compact- Power Variable Delivery Pump (above) for machinery 





have helped many machinery builders achieve 


ness, reduced weight, precision smoothness in oper- with operating-pressures up to 3000 pounds per square 
inch... with smooth, quiet, startlingly new fluid power 
: ; ; performance characteristics. KAYDON Bearings are used 
costs, and carry impressive sales appeal. also on 60 hp and 100 hp OILGEAR Fluid Power pumps, 


KA\. * Types of Standard and Special Bearings 
Spherical Roller ¢ Taper Roller © Ball Radial ¢ Ball Thrust 
@ Roller Radial ¢ Roller Thrust ¢ Bi-Angular Bearings 
THE ENGINEERING CORP. 


MUSKEGCONeM™MICHIGCAN 


ation .. . advantages that improve production, cut 
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Die Casting Machine Exerts 


The new model IMP-96 one lb die casting machine 
has a pilot operated impact type injection cylinder with a 
slide valve in the head, controlled by a finger light trip 
lever. A safety interlock valve is employed to prevent 
metal injection before the dies are fully closed 

Also incorporated is the new double toggle air-operated 
die unit or large capacity and locking load. These devel 
opments mean that higher pressures can be exerted on the 
molten metal from normal airline pressures (80-100 Ib) 
thus giving more uniform and homogeneous castings. Fur 
thermore, the manufacturer claims that larger and heavier 
castings can be produced more easily than by previous 
methods used by this company. 

The IMP/96 operates on a standard 80 psi airline and 
consumes only 0.55 cu ft of free air per cycle of operation 
Additional information on this and other machines may 
be obtained from the manufacturer 





DCMT Sale p., 164 Duane St., New York 





Specifications 





Pressure on Metal with 1} in. dia plunger 1,620 Ib 

Air Pressure 80 Ib sq in 

Air Consumption per cycle 0.55 cu ft free air 
Size of die plates 9x6x I} in 

Die Opening 4 in. 

Toggle Die Locking Pressure 12 tons 

Casting Capacity 12 oz 

Maximum Area of Casting 12 sq in 

Standard Diameter of Plunger in. 

Space between Tie-bars in. 

Pot Capacity (zinc) Ib 

Floor Space > in 

Weight (net) 450 Ib 








Electric Printer Records Testing Machine Data 


A new electric indicator and printer is now used with 
devices for measurement of displacement, force, weight, 
ind pressure. This offers a card for permanent records 

The unit is completely self contained and is intended 
primarily for use with any of the commercially available 
low resistance strain gage measuring or sensing devices 

The printer being electrically operated can be controlled 
remotely or automatically to reduce manual work or time 
With continuous timers, weights or loads can be recorded 
regularly without attending personnel. To eliminate errors 
due to weighing before proper balance is reached an at- 
ta.’ ment can be provided to prevent printing unless proper 
balance point has been reached 

A 60 cycle a-c system is used which does away with 
standard cells and standardization and makes it possible to 
totalize 2 to 4 input signals. The input signal is indicated 
on a large 20 in. diameter dial and recorded on a card 
Capacities of these indicators range from 100 Ib to 
$00,000 Ib with 1,000 division for exch on indicator and 
printer. The accuracy is about 0.2 percent of capacity 
overall. For speed, the instrument will attain full scale 
in 6 sec, 12 or 24 sec for oscillating loads or measurements Gilmor chnica ‘ 11 Eu 
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LASTS TWICE AS LONG 
oe STILL GOING STRONG 


QUAKER CONVEYOR BELTING = 


LONGER THAN ANY OF SIX OTHERS 


records | 


drive ona well-known trench digging machine was wearing 
a matter of weeks 


led. Result 


till going strong 


s specify Quaker Industrial Rubber Products as 
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UD 


UBBER ( 


out con- 
or Belt 
{ the six different belts 


Then a 


almost twice oS long as any © 


or months. Quaker ‘Pre-Tested Convey 
belt lasted 


_in fine shape- 


ike this and thousands of others are making more and more 


original equipment 


Quaker sales engineers can assist you '" producing new 


rubber product - -- or applying a” existing one to meet your 
line of belting hose, 


Quaker 


distributors {rom 


requirements from Quaker's complete 


packings and moulded goods For “replacements 


Products are available through leading 
coast-to-coast Write for the new Quaker catalog for the 


latest data on industrial rubber products. 
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Solenoid Operated Three Position Indicator 





Low / 


pressure . "3" tob 
tab 


Off tab Off tob C3) Off tab 


Pressure “tab “4 tab 











A remote reading 3 position indicator has been « | lubricating oil, coolant, chemicals, or other 


oped for applications in mechanical, electrical fluid 1 reservoirs 
ur systems. Operating in much the same manner as ! The indicator body is compact (slightly larger than 


24 oz, and is 


tt rhe 
r 


aircraft landing gear position indicator on which it | a cigarette lighter), weighs slightly under 
based, the new devi onsists fundamentally of a rotating built to function under unusually adverse physical condi 
card which exhibits one of three printed symbols at a tions. The sealed case is impervious to dust and 


round observation window 3 in. in dia in one end of the = dirt, and will ps alt-sp1 ind immersion tests. It can 


t. The card tat by two solenoids which — be filled with inert gas if required. The unit withstands 


instrumen 
iraw it up or down to either of two extreme positions high-low temperature sts from 85 F to +158 Ff 


When neither coil is energized the spring-balanced cyl and will pass vibra ests of 0.018 in., 0.020 in. ampli 


indrical ¢: eturns to neutral position, exhibiting the tude between 300 and 3,000 cycles per min, as well as 4 hr 


a 





third syml Solenoids that control the indicator card cyclic thermal shock tests 

can be actus any of a variety of commonly used float Symbols on the card can be designed to meet require- 

pressure, or contact switches ments of the job hart suggests possible designs. Char 
Used in aircraft as landing gear position ind‘cator, and acters can be applied in bright colors, or luminous paint 

r conditions 


for reporting of icing fluid level and cabin air pressure f ervatior r poor lighting 
it may likewise be used to report pressures in factory 


1d to maintain checks on leve 





Capacitor Motors With Fan Cooled Construction 





Features of these new Tri-Clad 
single phase apacitor motors are 
totally enclosed fan cooled construc 
tion, starting capacitors, and a switch 
mounted within the frame to provide 
maximum protection with the mint 
mum space requirements. A view of 
13 hp, 1,800 rpm motor with fan 
housing removed is shown in_ the 
illustration. The motor provides easy 
accessibility for maintenance 
With ratings of 1, 14, 2, 3 and 5 hp 
his type of motor was designed for 
ise where severe conditions of dirt 
grit, Of moisture are encountered 
Typical applications are: coal stokers 
exhaust fans, grain elevators, and fuel 
pumps with ball bearing mounting Except for ? cycle power 
The motors have cast aluminum the 5 hp size, which operates on 230 
squirrel cage rotors and are equipped v supply only, the motors operate or 


CONTINUED ON PAGE 224 
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How to manage moods—electric 


Ihe parts enlarged in the illustration above are a drive 
gear, a shaft, and panels used in the many types of 
Superior Electric Company Powerstats 

These parts have one characteristic in common. They 
are all made from Synthane, a laminated plastic 

Superior selected Synthane for its combination of prop- 
erties. Synthane is dielectrically and mechanically strong, 
easy to machine, and is attractive in appearance. The 
panels are easily printed at a saving over engraving 
cost; the gear is silent 

A Powerstat is a manager of moods. Installed in the light- 
ing systems of theatres, salons, banks, and other places 
of business and recreation, a Powerstat controls the inten- 


PLASTICS WHERE PLASTICS 
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ally 


sity and blending of light to help create any mood from 
the spectacular to the subdued, from reverence to revelry 

Synthane is made in many grades, each particularly 
desirable for some electrical, chemical or mechanical pur- 
pose. Yet each grade possesses a combination of other valu- 
able characteristics. Light weight, mechanical strength, 
resistance to moisture, corrosion and abrasion, high di- 
electric strength, low power factor, dimensional stability 
under a variety of conditions, and ease of fabrication are 
just a few of them 

Should these properties of Synthane suggest a possible 
application to you, write for more information. Synthane 
Corporation, 3 River Road, Oaks, Pennsylvania 


wove [SYNTHANE 
ee 


Manufacturers of laminated plastics 
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Multi-Pole Solenoid 


Contactors for Controllers 


ibility of 

5 pole forms 

lcd melamine arc hood can | 

N.O or N.¢ poles 
poles can be obtain d 

furnished with d-< power plants 
Mounting piate dimensions 

hp, 440-550 v, 3 ph 60 

ting is 15 amp. Standard coils 


140 and 550 v operation on 





Amplifier For Direct Writing Oscillographs 
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Le 
eparate tapping is compleiely elimi 


.no tapping time or tool costs! 


each screw fits tight in its own self-cut, mating 
bread—powerfully resists loosening! 


ength permits use of smaller or fewer 
saving space and weight. 
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WRITE FOR YOUR FREE COPY 
OF THIS BOOKLET TODAY. . . and see how 
SHAKEPROOF Thread-Cutting Screws will speed 


urgent production in your plant. 
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, SHAKEPROOP ius. 


: “Fastening Headquarters ol 
j ‘ rade ye , 


2501 North Keeler Avenve * Chicago 39, Illinois 
In Canede: Canada Iilineis Tools Lid., Terente, Ontario 





























SIRVEN 


Mechanical Leather Products C/R seals are used in more motor THE sCiENTiFIC COMPOUNDED ELASTOMER 
Roots, diaphragms, packings and vehicles, farm implements and in 
other producta give dependable service dustrial machines than any other 
under difficult operating conditions shaft-type sealing device 


SIPVIS PERFECT Onl Seals 
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n lela trom 10 micro 
onds, is tl rly useful in the SONAR 

olog researcn fields. It may be used 
f iknown dela rener: » a delay for the 

simulation of SONAR 1 providing delayed sweep for 
measuring ns. Five delay rang 


hr ) Ss or 
oscopes O wa 


percent, Of 


uracy after 


nt long term. Incr« 


resolution the helical 
The block 
rosecond wide with 


aceite i 
mental 


potentiot 
ing oscillator ! 
1 rise time of O.1 1 id multivibrator output 
pulse is presented through lance cathode fol relay rack panel, and 
i end frames. Weight 


viewing on the 
function of th 


lower and is designed t 
screen olf synchroscope 


The nit m 1o a standar 
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Remote Control for Variable Speed Transmission 


A new packaged system of remote electrical control for 
variable speed transmissions in sizes from 1/12 to 5 hp 
provides accuracy of speed setting over a complete range 
from the maximum speed desired to zero. The contro! is 
mounted on the transmission with only four bolts and 
may be added to the standard centrol of drives already in 
the field. The control is furnished with a switch for re- 
mote mounting to increase or decrease speed and is avail- 
able with or without a speed indicator at the remote point 
The speed indicator can be calibrated so as to read directly 
in feet per min, lb , hr, gal per min, or any other cali- 
bration that is desired for the particular application. Changes 
in the speed setting can be made with the transmission 
running or stationary. 

The electrical control can be had on all models includ 
ing mechanical reversing types as well as non-reversing 
drives and on transmissions with or without built-in motor 
and on drives with or without built-in reduction of either 
helical or worm geared types. 

Graham Transmissions Inc 


3754 N. Holton St., Milwaukee 12, Wi 





Tension or Tractive Loads Measured Remotely 


A new device called the Tens-O-Trol system has been 
designed for the measuring of tension, weight, or tractive 
loads remotely. It is electro-mechanical in design and is 
equipped with over size selsyn motors for added torque 
affd dependability 

To the standard traction dynamometer produced by this 
company has been mounted a heavy, rubber covered cable 
to a repeater motor housed in a metal cabinet. When a 
switch is thrown on the front of the cabinet the system 
becomes operative. Loads imposed on the dynamometer 
transmitter are read on a repeater station at distances up 
to 400 ft away. The electrical circuit has been designed 
in order that various lengths of cable may be used inter 
changeably without affecting calibration. Aircraft type 
sockets provide secure connections. Two repeater stations 
may be used with each transmitter 

Other specifications: 12 v d-c, which is supplied by a 
dry battery is used; 12 different capacities from 0-500 Ib 
up to 0-50,000 Ib; the dial is 6% in. dia; cabinet is 9 in 
wide by 113 in. tall; weight of transmitter is 9 lb, weight 
of repeater station is 12; guaranteed accuracy is 2 percent 
plus or minus full scale reading 





NEW POSITIVE GRIP music wire retain- A NEW LINE OF 


VITREOUS ENAMEL 


ing clips may be assembled and re- POWER RHEOSTATS will be available 
moved without special tools and with in seven sizes, ranging from 50 to 500 


no damage to the clips. Clips can be watts. They will 
re-used. Available in standard designs but will feature 


be interchangeable, 
a hinged contact 


or special designs to order, for shafts arm which is said to insure long life 
from 4 to § in. diameter. Connor and freedom from burn outs. P. R 
Spring Mfg. Co., 230 Natoma St., Mallory & Co., Inc., 3029 E. Wash 
San Francisco 3, Calif ington St., Indianapolis, Ind. 


A SPARK PLUG INSULATOR has been 
developed to waterproof the electrical 
system of all gasoline motors. It is 
said to prolong the life of battery, 
coils, condensers, points and distrib- 
uter. Of neoprene composition, it 
will fit any standard spark plug 10 
mm to { inches. Sealtight Corp., 219 
Third Ave., S. W., Cedar Rapids lowa. 


CONTINUED ON PAGE 230 





Propuct ENcrnrertnc — Ocroser, 1951 





See eee eS SS SS SS eee 


i 
+ 
’ 


Litiitip papaya 


’ 
+ 


LILiEEIE SII bad 








tH + + 


-—++ —+4+-~ + 












































+ " 

ry Seow i +—+—+ 

+--+ i . ye es ae | | 

¢ + +4 -+ tT ss 

T 7 ++ con ; rTTry T Titty) +> — 

aw + ttt ppt tpi ftttt. 

asa! | +--+ 7 Ss Seeses' toh j ene! 
= om ae i —>— J | j | ’ : 
Li siti +t++4$+4 ++ eneee oe 






































++ 
ae 
+ 
+ 4 
oo ore 
+ j 
+--+ 
SG Re 
if Use Square D’s Thermal— Magnetic Circuit Breakers on All 
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% GI TI 1 Manval Switching * Simple mechanis 
cabal under severe service Contacts are capable of interrupting shorts 
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Tt space in SMALL enclosure 
| 
. Full Line * Five frame sizes, Many ratings and four enclosure types 
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Adjustable Speed Motor System For Polyphase Circuits 


The adjustable-speed motor system is fundamentally a 
system of speed control for operation from pclyphase or 
single phase alternating current circuits 

The system consists of three units: a motor-generator 
set, a controller, and a drive motor, any of which may be 
mounted any distance from the others and in any position 
A single controller provides sixteen reverse steps of speed 
adjustment of 150 rpm each to a tota’ of 2,400 rpm and 
provides full dynamic braking. Each rotating unit is of a 
special design made by this manufacturer. A vernier 
rheostat may be connected in the circuit if finer adjust 
ment is required 

Glass insulation is used where practical, providing a 
minimum of maintenance. Excitation is by a full-wave 
rectifier of the Tungar type. Sizes are 3} hp through 
3 hp for operation from polyphase circuits and 3 hp 
through 14 hp for operation from single phase circuits 


3 Dunca 





Hydraulic Valve Ends Spool-Sticking In High Pressure Lines 


To overcome the problem of spool-sticking of 
solenoid valves in high pressure hydraulic circuits used for 
long cycling operations, a pilot operated valve has been 
designed that utilizes system pressures to move the spool 
Solenoids are used only to operate small internal pilot 
valves. Spool action is said to be smooth, quick and posi 
tive under all operative conditions to 5,000 psi 

The valve is available in 3 in. and 14 in. sizes, in both 
single- and double-solenoid types, with provision for 
either external or internal pilot connections. Eight types of 
spools — for eight different porting combinations 
'n the double solenoid unit, the spool is automatically pres 
sure-centered when the solenoids are de-energized. The 
valve can be mounted in any position 


t-way 


The Denison Engineerin 160 Dublin Rd., « 





Unit Traps, Dehydrates and Filters Compressed Air 


The model B condensifilter, a de- 
vice which removes water, oil and other 
foreign materials from compressed 
air, 1s a new development combin 
ing in a single unit a dehyd..ting de 
mechanical filter and a self- 
purging trap. Measuring only 15 in 
high by 9 in. in diameter, it has a 
capacity of 30 cfm at 100 psi 

The model B condensifilter is rec- 
ommended by the manufacturers for 
purifying and dehydrating compressed 
air used in combustion and process 
control; in operating pneumatic tools, 
sand blast and laboratory equipment; 
in the operation of agitation equip- 


vice, a 


ment in food and chemical processing ; 
and in electroplating. 

In operation, air is admitted through 
the side, directed through the condens 
ing section where it is dehydrated, and 
then passed through the mechanical 
filter. Total drop in pressure across 
the condensifilter is less than 2 psi 
at 100 psi working pressure. The 
condensing unit, which removes water 
in both entrained and vapor states, is 
composed of a series of copper coils 
through which cold water flows. In 
passing through this section, air tem- 
perature is reduced to within 2 deg 
of the cooling water temperature; then 


when the air warms to atmospheric 
temperature again, a spread between 
temperature and dew point is effected 

The filtering unit is made of five 
hexagonal filter chambers in parallel, 
each chamber wrapped with seven 
layers of canton aed Easily re 
moved for cleaning, it provides over 
i sq ft of filtering area and is said 
to remove pieces as small as 1.0 to 
2.0 microns. Removal of one 14 in 
SAE nut dismantles entire filter for 
purposes of Cleaning and _ service 


Hankison Corp 
1501 Beaver Ave., Pittsburgh 33, Pa 
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Planning how torque may be applied through gears is a service 
which, at BRAD FOOTE, we call design. Here . . . in our own plant... 


we have engineers with long experience designing better, 
more efficient gear assemblies. 


@ These men well know BRAD FOOTE's creed —''No one shores our responsibility.” 


@ They know the gears they design—for use in your shop or on the 
equipment you sell to others—will bear a proud brand name—B8RAD FOOTE. 
So, our designers start your order on its journey through our plant 

... and through a system of complete control which assures 

satisfactory performance of the gears you buy. 


BRAD FOOTE GEAR WORKS, Inc. 


Bishop 2-1070 + Olympic 2-7700 + 1309 South Cicero Avenve 
Cicero 50, lilinois 
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Drive Unit With Variable Speed Sheaves 


Designed f n itt where driven shaft speeds 
nust be lower t motor shaft speeds, this speed change 
mit may be 1 for d f to 15 hp capacities 

The assemb! ; rf ealed ball-bearing counter 
shaft stand, as ljustable sheave control and a motor 
adjustment l mounted two rigid sliderods 
Thes my nt I removed from the assembly 

{ t nter alt ‘ an be used 
wherever convenient, or the 

in conjunction with 

of shortened racks to 


notor base 


sheave on motor 
The control brack 
groove fixe 1 sheave 
a lower speed over 


| + 
selector sheaves 


ination sheave 





Pressuregraph Has Range 


This } 


enance in jet rines, gasoline and diesel engines, ex 


yressuregraph may be used for research and main 
| losion of gases in pipel nes, super chargers, air compr~’ ors 
ind injection pumps. It provides for the linear measur 

ment and records pressure-time studies of static, dynami 
and transient yressures In alf gases, water and viscous 
liquids. The j a range from 0.5 to 10,000 
psi; a frequency response from 0 to 20,000 cps; and can 


| 3 
yressuregraph has 


neasure 200,000 separate pressure measurements per sec- 
A linear outlin ; viewed directly 
t 


) 





and 
ray oscilloscop 


modulation 


7 be held below 
1 temperatures run above 250 F: 
1. Mounting bases are available 
essed air cooling 


iilt in with regulated d-« 


at 60 watts at 115 o1 





lite bronze to provide lubri na poro 
Height of deckstand can 
made to suit application hil 
Rotary Joint Valve Co., 5711 Bouk wed bar F at 
vard East, West New York, N. J terchangeable with solid bronz 
Boston Gear Wks., 71 Hay 


A NUMBER of various size impreg ward St., Quincy 71, Mass 
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Four External Hone 
6 Sets handle complete 
tange from 

120° to 2.750 








Valve spool Needle valve Gage bar 


SUNNEN PRODUCTS COMPANY 


Manchester Avenue ° St. Lovis 17, Missouri 
Cdifedian Factory: Chatham, Ontario 






EXTERNAL HONES 


Are Five Times 
Faster Than 


Lapping 


—_— <a 
LAA ENM 











—Says Detroit Manufacturer 






For Pins... Shafts ... Arbors ... Plungers 
... Spindles . . . Ejector Pins . . . Guide Pins 
... Plug Gages ... Metering Rods... 
Valve Needles ... Spools ... and other 
external diameters from .120” to 2.750”. 


These hones are guaranteed accurate to within 
.0001”— 25 millionths can be held in some 
applications, with stock removal controlled all the 
way. Surface finish of 2 micro-inches RMS can be 
obtained in hardened steel. Sunnen External Hones 
are ideal for removing centerless grind patterns, 
for correcting barrel, taper, out-of-round, 


w aviness, and heat treat warpage. 


If close tolerances on O.D.’s are a 

problem in your plant, you should 

know what Sunnen External Hones 
can do for you. Send for 


Free descriptive booklet. 





—_ 
Sunne* 


External 








To: SUNNEN PRODUCTS CO. 
7976 Manchester Ave., St. Louis 17, Mo. 





] Please send bulletin on [] 
external honing ’ 


Hove representative coll 


Nome 


Company 





Address 


City 
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Compact Regulated Power Supply 


The new, regulated power supply furnishes from 0 to 
OO ma at voltage continuously variable from 0-325 v 
i-c without switching. Bias voltage supplied in be varied 
trom 0-150 v with 2 ma max. Also furnished from the 
unit are two independent outputs of low a-c voltage that 
may be used s¢ parately or combined to furnish either 12.6 
v at 3 amp or 6.3 v at 6 amp. Under the supply’s stri 
regulation, the hig ltave varies less than 0.2 v from no 

! 
l 


load to full load, 0-325 v, or for line voltage fluctuations 


trom 105 to 125 volts. Hum voltage is within 2 millivolts 


rms for any voltage or load within ratings. Internal imped 


ance is less than 1 ohm d-c and less than 0.2 ohm from 20 
cycles to 50 kilocycles 


Either positive or negative high voltage output terminals 
may be grounded, and the positive terminal of the bias 
supply is permanently connected to negative high voltage 
erminal. For protection the line and plate supply are 


separately fused, and fuses ¢ a ible from the front 


and pan l 
nounting e front is mad lumu illoy with 


lver hammerto ush I : m l 





notor, which. teatures 


ump an 1 motor 


I 
11 


shaft 
Lane 
duced, tallv enclosed far led a explosion proot These ar 
Hydraulic pun in be lied 1 pun as . ; i ie eatees aon te 

ange mount on 

ings of hp and 


sized pumps per 





A NEW ARMORED rTACHMENT > u ersal save the at 1a two i ) : ord hole liameter 18 
al parallel blades that fit t ind O.D. is 14 in. It has brass 


if outle 


has as its feature a cord « 
Although equally strong as simili It is also available th d ¢ blades and screws, and the cord clamp 
ices, the advantage of lighter weight ction spring blades that de th id armor are coated to resist rust 
is claimed for this product. The com nsion grip required if ind corrosion. More information may 


pression molding process used assures 


f Poses talogued as 112 ¢ obtained from the manufacturer 


1 Minimum reakag Suitabl tor f 1 ) ) 4 n 15 Rodale Mfg. Co., Inc Emr Pa 
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America’s first all-steel trailer body is on the high- 
ways—roof, sides, framing and flooring, all of N-A-x 
HIGH-TENSILE steel. Years of planning, testing and 
research went into this unique trailer body, making it 

the most serviceable ever built. 


1. The use of N-A-X HIGH-TENSILE steel in this equip- 
ment results in light weight with strength and 
durability. 

In addition to greater strength, N-A-X HIGH-TENSILE 
steel has greater re.istance to fatigue, impact, cor- 
rosion and abrasion. It offers a greater strength-to- 
weight ratio with longer life and larger payloads. 
More and more of America’s highway equipment manu- 
facturers are swinging to N-A-X HIGH-TENSILE steel. 
Millions of on-the-job miles have proved the superior 
qualities of this steel . . . have proved its over-all 
economy. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division + Ecorse, Detroit 29, Michigan 


> NATIONAL STEEL wel CORPORATION | 


} 
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) CONTROL OF SHOCK AND 


SMALL PLATE-TY PE 
BARRYMOUNTS 


for Mounting Light 
Industrial Equipment 


New Series 6300 Barrymounts are 
designed to fill the need for plate- 
type vibration isolators requiring 
little mounting space and carrying 
light to moderate loads. 


Unit mountings in this series can be 
furnished with load ratings as low 
as one pound and up to 11 pounds. 
The free height of the top of the 
unit mounting, above the central 
mounting plate, is approximately 
23/64 inch. The symmetrical design 
permits loads to be applied either 
axially or radially, or with compon- 
ents in both directions. 

Designed primarily as vibration iso- 
lators, the Series 6300 units have a 
transmissibility of about 6 at reson- 
ance, which occurs at approximately 
15 cycles per second under rated 
load. Vibration isolation at 30 cycles 
or above is extremely efficient. The 
stability of the mounting is excellent, 
and transient shock isolation is satis- 
factory for the intended service. 
These new Barrymounts are avail- 
able in two mounting styles: Series 
6300, with two holes on 1-13/32 inch 
centers, and Series 6780, with four 
holes at the corners of a one-inch 
square, Detailed ratings, perform- 
ance data, and dimensions are given 
on Data Sheet 608. Write for your 
free copy today! 


FREE CATALOGS 


502 -Air-damped Barrymounts for 
aircraft service; also mounting 
bases and instrument mountings. 
509 — ALL-METL Barrymounts and 
mounting bases for unusual air- 
borne applications. 

504 — Shock mounts and vibra- 
tion isolators for marine, mobile, 
and industrial uses. 

607 — How to cut maintenance 
costs by using Barrymounts with 
punch presses. 

605-606 — Méiniaturized air- 
damped Barrymounts for 








with airborne equipment. 





“RUGGEDIZED” 
BARRYMOUNTS AND 
MOUNTING BASES 
Now Available to Meet Shock 
Requirements of AN-E-19 

Barry vibration isolators and 
mounting bases are now available 
in “ruggedized” construction, to with- 
stand the severe shocks of arrested 
landings in aircraft carrier service 
and of crash landings. These units 
are tested to meet the shock-test re- 
quirements of Specification AN-E-19, 
for the equipment sizes listed in 


JAN-C-172A. 


ee 


-" 


“‘Ruggedized”’ Barrymounts are 
available in both the air-damped type 
and the ALL-METL type. — Air- 
damped Type 770R covers ioad ranges 
between % Ib. and 9 lbs. Air-damped 
Type 780R covers load ranges be- 
tween 4 Ibs. and 35 Ibs. ALL-METL 
Type 6600R covers load ranges be- 
tween 4 lbs. and 35 lbs. Type M-112R 
covers ranges between 2. and 10 lbs. 


ws 


‘“‘Ruggedized’’ mounting bases, 
equipped with Barrymounts of the 
above types, are available in stand- 
ard JAN sizes (JAN-C-172A) and 
in special sizes to meet customers’ 
requirements. A conspicuous advan- 
tage of these “ruggedized” Barry 
bases is the gain in strength of the 
base framework itself — beyond JAN 
requirements — achieved with very 
little increase in weight for loads 
up to 60 lbs. by design modification 
of standard JAN bases. For greater 
loads, the “ruggedized” Barry bases 
are of stainiess steel instead of 
aluminum. Write for data sheet. 





New Parts and Materials continued 


Lever Actuated 
Micro Switch Easily 
Operated 


gid lever actuated high capacity 
micro switches requiring a lowe 
than that of the flexi 


actuated switches, are now 


iting force 


the following classifica 
iS v, ac; 14 hp, 230 v 
25, 250, or 460 v, a-c; 

fe 


gsten filament 


Y suitable 
ontrolling tu lamp 
vads on a 


In this 


circuits ) 


serious of switches there 


of a long straight lever, a 
a roiler, and a long 
roller The switches 
contact break distance 

single-pole, double-throw con 
arrangement. The three 


is a choice 

short lever with 

lever with 
120 in 


types ot 
nals available are: (1) solde 
(2) integral screw terminals, and 
binder head screw 


le facing 
] 
rminals 


Mice 


Low Speed Motor Has 
Low Voltage Control 
Circuit 
A newly designed low speed torque 
vice of the shaded pole type has as 
feature a built-in low 
which 
Other 
not burning out under 
stall, and lifetime lubrication un 
ler normal conditions 
totally encloses the built 
gear train, stator, and a low 
voltage control circuit is provided An 
idaptor assembly can be supplied for 
line voltage conduit installations. Th« 
standard, tool steel, output shaft ex 
tension is 4 in. and can be provided 
in other lengths. Shaft speeds are 
standard at 2, 74 or 27 rpm, with 
16.0 in-ll 
Int rnal stopping pins are available to 
motion from 90 to 


outstanding 


ltage control circuit starts 


} 


and reverses features 


continu 


The case ! 


rotor 


torque characteristics to 


270 deg or 
rotation in either direction 
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—with ANCHOR Ductile Sleeve Hose 


a, Factory application of /.achor’s exclusive Ductile 
Sleeve Coupling is your best insurance against 
leaks or blow-offs. Our superior grip gives you a 
plus margin of safety and a minimum time loss due 
to lay-up of equipment. 
Here's how it works (referring to th» illustration): 
Cover stock (G) is removed from the hose by grinding 
and buffing. Ductile Sleeve (C) is slipped on the end 
Clamp-type Couplings of the hose over the bare wire. Coupling body (A) 
with steel insert (B) attached.is placed in position on 
the hose. The coupling is then swaged zadially on 
the hose, imbedd'ng the ductile sleeve into the inter- 
nal grooves of the coupling sheil (E) and into the 
mesh of the wire braid reinforcement (F). This is the 
exclusive Anchor patented grip. 

Some of the applications of Anchor high-pressure 
flexible oil lines include high-pressure riveting, road 
machinery, snow plows, coal mining machinery, ma- 
terial handling machinery, machine tool applications, 
agriculture, railroads, oil field machinery, liquefied pe- 
troleum gas, lubrication and various other installations. 


Clip coupon to company letter head 
‘ —and mail TODAY! 

| ANCHOR COUPLING CO. INC, Dept. PEO! 

Libertyville, Hlinois 


1 want i: d-info tion on cost-cutting Anchor Ductile Sleeve 


NPTF Straight Adapter 45° -90° Adapter Unions | Hose Couplings. Please send me Bulletin No. 48. 
Unions 


2-Piece Re-usable Couplings 





Other styles of related fittings | 
available for piping installations 





PN ete) meel'i 8), ich elem, ie 


Bran 


Factory Libertyville, tll 
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™~ New Parts and Materials continued 


NICHOLSON CONTROL VALVES SET 


RECORDS FOR LONG LIFE 


In a wide range of plants—steel, metal working, processing, 
etc.—many Nicholson cylinder control valves have now been in con- 
tinuous service for over 25 years. Their 
capacity for long leak-free service is con- 
firmed by repeated installation records 
showing Nicholson valves actually be- 
come tighter with use. This is because 
their non-corrosive flat discs tend to lap 
themselves on the seats. For air, gas, oil, 


steam, water : : 
if desirable. The Crise model AD 


is enclosed in an aluminum die cast 
housing measuring 5 in. high, 3}3 in 
wide by 1} in. deep 
Acro Mig. ¢ 
Above, lever 
model, '4" to 
242", press. to 500 Ibs.; others to ) oail . . 
ouble-Action Sheet Clamp 
5000 Ibs. Right, foot model, '4” Double cu cet a I 
to 1'2", press. to 300 Ibs A new type of sheet clamp is avail 


Catalog 1250 Solenoid and motor able for use on thin straight sections, 
types, %” to 21% as well as heavier, curved, bent, or 


200 ORFGON ST press. to 375 Ibs. poorly aligned sections. This clamp, 
W. H. NICHOLSON & co. WILKES-WARRE. PA. Many metal combi called the Interlock sheet clamp has a 
q Sales and Engineering Offices in 53 Principe’ Cities nations 
J ~ 


SPROCKETS 


are easy 
to order... 











spring that can be compressed by hand 
and a screw action that provides extra 
pressure when needed. Not requiring 
pliers for installation, the interlock 
saves manhours 
Sizes available are ,%, in., § in., 9 
RIGHT Oo in., } in. The clamping rod overhang 
eee UT OF Th is half the dia of the rivet hole 
& 


fir Associate Teterbor N. J 





When the job calls for stock roller chain sprockets Rectifiers for 
—Sewall is as near as your telephone or mailbox. 
Precision-made Sewall sprockets add life to your 
chain drives—and they’re available in a wide 


Airborne Applications 


A new type of rectifier has been as 
sembled in half-wave cartridges with 
current ratings from 300 microamps 
up to 60 millismps. The individual 


artridges accommodate up to 400 cell 


range of sizes. Do you have our cataleg? 


Z ’ , ui Ly pe i cust 


, { é specifications j 
engineered your specifi ’ elements with d-c voltage ratings up to 


By the Makers of Sewall Gears A )s e 8,000 v per cartridge, and by con 


necting a number of cartridges in 


a series, voltages up to 250,000 v have 

NEster £. B. SEWALL MANUFACTURING CO. been obtained. The assembly is rug 
1381 696 Glendale St. + St. Poul 4, Minnesete ged and impervious to the effects of 
outside atmosphere, and with units 
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Impressive! Significant! Chicago’s growth 
through 41 years. Impressive, too, the 41 
years of Stewart progress . . . in working 
techniques . . . engineering skill . . . and 
above all EXPERIENCE! When next you 
face a casting problem, consider the long 
years of direct contact in application and 


end use requirements of Stewart craftsmen 


You'll find them always an assurance of 


dependable service. 


Services available to you at 


Ole wa ull 


Designing * Engineering * Die Making 
Metallurgical Control 
Most modern Die Casting Equipment 
Complete machining, polishing and 
assembly facilities 
We invite inquiries concerning all Die Casting problems 


STEWART DIE CASTING 


Division of Stewart-Warner Corporation 


4545 Fullerton Avenue, Chicago 39, Illinois - 38 Austin Street, Bridgeport, Connecticut 


We lake pide in being known ty Whe cudlomen we keee 


a . 








SMALL MOTORS sess 
FOR IMPORTANT JOBS 


MODEL A... 1/125 to 1/200 ; ipable of withstanding 100 G's o 


2-pole, shaded pole induction me i cceleration, they 





Features include novel bearing con 


MODEL C...1/250 to 1/500 H. P. 
ole, shaded pole induction motor 
tures include accurately aligned motor 

...oilless bearings. 


Small Time Delay Relay 


DELL... 1/50 to 1/10 H. P. 
i-pole, shaded pole inducgion motor. 
Features include scientificallyfdesigned air 
intake... dual cooling fans .. Self-aligning, 


oilless sleeve bearings. 


/ 
| 
j 


' 


These Gengral Industries 
Smooth Poutr motors are 
ideally suitéd for 

all types of applications 


requiring Jow-torque drives. 


| 


Write forj 


completd information! 


; 


' 


THE GENERAL INDUSTRIES co. 
DEPARTMENT D e ELYRIA, OHIO 
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ONLY 250 LBS. REJECTED ‘our OF 2,000,000 
WITH ASARCQ CONTINUOUS CAST BRONZES! 


prominent manufacturer of railroad equipment reports: 
nly 250 lbs. of Asarco Continuous Cast bronze rejected 
out of a 2,000,000 lb. experience ... better properties than 


other bronzes ... scrap losses practically eliminated. 


There are virtually no rejects when you use Continuous 
Cast bronzes. The unique Asarco casting process gives you 
bronze rods, tubes and shapes with fatigue and impact 
characteristics up to 100% better than those of sand cast 
bronzes ... with better tensile strengths, yield strengths and 
hardnesses .. . with no porosity, no hard or soft spots. Asarco 
Continuous Cast bronzes are ideal for use on automatic 


screw machines, 


You can get Continuous Cast bronzes made to order in 
a wide variety of alloys...in standard lengths of 12’... 
lengths 5’ to 12’ on request... lengths 12’ to 20’ on special 


arrangement. 


216 sizes of the standard Asarcon 773 bronze (SAE 660) 
are stocked in 105” lengths for convenience at warehouses 
in principal cities across the country. Distributors will cut 
the warehouse stock to suit your sper ifie requirement ... 


long or short. 


For more data see your Asarco distributor, or 
end the coupon for a 12-page color catalog 


that contams compiete technical data 


MEIN: 


American Smelting and Refining Company 
Perth Amboy Plant, Barber, New Jersey 


Please send me a free copy of the new 12 page catalog 
“ASARCO Continuous-Cast Copper Alloys.” 


Name Title 


West Coast Sales Agent: 
KINGWELL BROS. LTD., 444 Natoma Street, San Francisco, Calif 


American Smelting and Refining Company 


OFFICES: Perth Amboy Plant, Barber, New Jersey 
Whiting, Indiana City 


Company 
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New Parts and Materials continued 


icd magnet flux caused as th 


ore reaches the pole piece at the top 
he 

relays are available with tim 
ip to 4 minutes and there ts no 
preciable effect on the relay time 
aused by ambient temperature or pos: 
tion changes normally encountered. It 
rated capacity of 10 amps a 
Overall dimensions are 13 
by 3 nches 

H 


I fermetically Sealed 
Transformer Terminals 


ransformer 
] +} ' , it 
iValladi il 1¢ herme aily 


AF, AG, AH, and AJ size 
rmer isés im specification MII 


The fluorocarbon-m 
called Teflon, and will 
Fow'ck 12E475 Tension Brakes installed 
onc 8 strip painting and bok- 
ing mechines made by Gasway Corp 
Chicago, Ill. Brakes are used on the 
pinch rolls to provide tension on the 
aluminum strip 





Manufacturers of many different types of industrial 
machines insure top clutch and brake performance on 
their equipment by using Fawick Airflex Clutches and 
Brakes 

As to design, the compact structure of Fawick units 
contributes to the overall design efficiency of the machine, 
requiring less space for these important components. 








From an operating standpoint, Fawick provides per- 
mechanical shock and vibration 
control, elimination of clutch lubrication, and _ self nd thermal shock. There 


adjustment to compensate for wear. These characteris- int with fused glass or cerami 


formance-proved advantages of split-second, positive 


is no strain 


tics, plus long, trouble-free operating life under all netal seal. The terminals are oF . 
. . it temperatures trom 150 to 
operating conditions, make FAWICK AIRFLEX CLUTCHES ; . 


F without change in electrical 


AND BRAKES the natural specification for top performance haracteristics. Having zero water al 


of your machines. sorption, they are not affected 


FAWICK AIRFLEX COMPANY, INC. is impervious to corrosive atmospher 


9919 CLINTON ROAD «+ CLEVELAND 11, OHIO ind fungus, and is non-flammabl 


by ex 
treme humidity. In addition, Teflon 


S. Gack ( Camden N 


New Capacity Size 
Magnetic Starter 


Pa 
For specific information ee hp, 220-550 v, 3 phase 
on all advantages of a 2. 3 seith No. 1 N . 
i nis i newmner ¢ | [ 2 
Fawick Industrial Clutch Ss UT, dead € i No 10r No 


and Brake Units, write in the regularly designated size 
tothe Main Office, Cleve- t an in-between size. Here 


enn ice cers INDUSTRIAL CLUFEHES AND BRAKES | [ofor.. when a 10 hp starter was 
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OIL-MIST Au 


‘from 100 ounces in 8 moors 
to 5 ounces in 8 hours: 


The Most Sensational 
Time, Money and Labor Saving 
Development in Lubrication History 


Fully automatic, unbelievably simple Alemite’s revolu Proved ir *y aii segments of U. S. Industry—automo- 
tionary Oil-Mist Lubrication System atomizes oil into mist tive, aircraft, printing, packaging, canning, appliance manu- 
distributes it through tubing to bearings. Bathes all bearing facturers, metal processors and fabricators, food processors 
surfaces with fresh, clean, cool oil film. Uniformly maintains of every s« Alemite Oil-Mist assures new savings, big 
oil film on all sliding, rubbing, rolling parts regardless of aving er possible before in machinery lubri 
1rough a Desk-Top Demon 


variations in load, temperature or speed. No “peaks and _ cz i! t roof yourself t 
valleys” of lubrication n. Clip and mail coupon be 








Oil MIST 


Oil Mist DESK-TOP DEMONSTRA- 
TION. No Obligation—Mail this cou- 
now A trained Alemite Lubrication 


No Other Lubrication System Made r give a Desk Top Demon 
Provides All This! ee ee 


e Continuous lubrication—to all to 90‘. in some cases 
Alemite, Division of Stewort-Warner, Dept. 1-91! 
1850 Diversey Parkway, Chicago 14, Illinois 
ite Lubrication Repr 
n of Oil Mist. Tt 


bearings simultaneously ¢ Positive Seal against dirt and 
e Automatic control, permitting abrasives 

each individual machine to re e Reduced Bearing Tempera 
ceive proper lubrication when- tures 


Please have your Alen 
t OW 

ever in use e Prolonged bearing life iM 

e Elimination of guesswork. The much as 17!5 times siveiin 

bearing picks up only as much ¢ Prevention of product spx 

oil mist as it needs e Substantial reduction in tl Pesition 

¢ Reduced Oil Consumption—Up number of oils needed 


Alemite QUL*PAIST Lubrication 
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MORE USES for remarkable U. S. Royalite! 





ROYALITE PONY TRICYCLE FIXTURES 

This exciting, new, drawformed 
Royalite pony head and saddik 
add new glamour to children's 
tricycles. Developed in Royalite 
and fabricated by Regal Plast ix 
Co., Kansas City, Mo., for Texas 
Bronce Mfg. Co ROYVALITE SHELL CHAIR 
cated by Lensol Wells Co 
Angeles, Calif., this smart, unique 
chair proves Royalite’s contribu 
tion to greater freedom of design 
It was selected by The Museum of 
Modern Art for current showing 
at the “‘“Good Design” exhibit in 
Chicago 


Fabri 


ROYALITE IN THE FURNITURE INDUSTRY US 
Royalite gives designers anc engineers greater 
freedom of design than conventional materials 
allows them to use flowing sweeps and curves 

In a rainbow of everlasting colors 


light weight 
waterproof and stainproof 


easy-to-clean Royalite 
is the perfect answer to numerous materials prob 
lems in the furniture field today. Royalite, although 
light, is remarkably tough and highly resistant to 
impact. Designed for complete pieces or decorative 
inlays, it is easily formed 


and remains non-warping 
and non-corrosive for life 


SEE NEXT PAGE FOR LIST OF U. S. ROYALITE FABRICATORS 





The engineering stoff of United States Rubber Com 
pany will be glod to work with you or advise you 


on any application of Royolite you may suggest 


STANDARD 


The Versatile Thermoplastic 
with 1,000 Applications 


ROYALITE IN THE TOY INDUSTRY 
are tough on toys 
For Royalite is 
ibuse 


Children 
but Royalite can take it! 
the ideal material 
from active children is a factor 
Narm and pleasant to the touch, it 
splinter, warp, or shatter. It has no 
dangerous, sharp edges. It is highly 
tant to impact. Its colors are everlasting 
And it formed on 


ment with conventional 


when 
will 
not 


resis 


can be standard equip 


techniques 








OR FLAME RESISTANT 


@ UNITED STATES RUBBER COMPANY 


244 


2638 NORTH PULASKI ROAD - 


CHICAGO 39, 


ILLINOIS 


| 


rNGINEE RING 





New Parts and Materials continued 


CONSULT THESE EXPERIENCED FABRICATORS 
OF ROYALITE 


CALIFORNIA MISSOURI 
e | I ’ Dwinell ¢ 
t I Kansas City 7 
Gerber Plastic ¢ 
308-10 S. Eighth St., 
St. Louis 2 
Regal Plastic ¢ M 
st Kansas Cit 
NEBRASKA 
Omaha Plastic 
S. 16th St., Oma 
NEW JERSEY quired, it has been ne 
, cks-Miller ¢ 10 W the No. 2 size rated up t 
"arker r Mi ‘ 
Stoke wohael Pr uc This series (YE) has 


tangular type contacts of 
developed silver for maximum ar 
Newark 5 quenching properties ind low contact 
St c~ ~—_s resistance. The terminal boards ar 
attagis ec. resistant kr nd wipped 
NEW YORK or afc-i alk ind equippe 
Bassons Molded | ts. 142 with pressure connectors Measure 
W. Fart R New 
eland Displays, Ime¢ 
. , rd St., New York 
FLORIDA be Ine 1700 | 
' t D ' e., Buffalo 
wage ‘rystal Plastics, Inc., 
232-252 Taaffe Pla : . . ‘ 
GEORGIA Brooklyn 6 Midget Relay Ha 
G nP Dual Fabricato: 


E., Atlant Pleas eS Low Capacitance 


ments are ¢ 03 } inches 


Sp 


ILLINOIS : 
Arrem | St. New York 1 This midget 


PENNSYLVANIA 
2 I t f St., Pe 
MARYLAND ce Piast 
t 4 
MICHIGAN 


| 


TENNESSEE 


: WASHINGTON 
kK. B. Plastic Ir 
6 So. 4th Ave., 
Mason Plastics ‘ 
1121 Westlake N 
WISCONSIN 
Bailey Co., 3530 W. Pierce 
Milwaukee 15 


MINNESOTA 


1 
0.1 t 


The United States R ‘bber Company at 2638 North Pulaski Rood, Chicago, 
Ilinois, has comple e Engineering, Designing, and Styling Departments 
to assist fabricators on the technique to employ, and in the art of fab- 
ricating most efficiently with ROYALITE 


ucr [E-NGINEERIN¢ Ocroner, 195] 





Sans, Souci 


HANDBOOK 


of : ORS Ad Libbing By the Editor 
POWER RESIST 


When I was in college I had a num 
ber of profs who stood out consider 
4 ably above the others, as is invariably 
the situation. One of these was “Hunt 
Wily, who was professor of physics 
and later became the owner and oper 
ator of a highly successful manufa 
turing company. I will never forget the 
first two freshmen lab sessions I had 
under Hunt Wily 

A: our first lab session, Professor 
Wily went to great pains to explain 
exactly how we were to make 
laboratory reports. He stressed the 
fact that he wanted schematic draw 
ings and emphasized the schemati 
feature at some length. Being an et 
thusiastic ambitious freshman I imme 
diately decided that I was going to give 
the prof a far better report than he 
had asked for. So far into the night 
I labored making beautiful pictorial 


Weeeee 


‘une 


sketches of the laboratory set-up used 

4 in the test. I was very proud of thes 

WHAT DO you NEED To pictures T hey even showed the grain 
ing of the wood, highlights and shad 

' & ows and the slots in the screw heads 
KNOW ABOUT ‘RESISTORS? I handed in my report at the next 
, : . lab session. Professor Wily called me 

into his office. He sternly asked me if 

I had been at the first laboratory ses 

sion. He knew that I had been there 

This new Ward Leonard handbook because he kept the roll book. Of 
ourse I told him I was there. He then 

illuminates a hitherte neglected subject asked me if I remembered what in 
structions he had given with reference 


; to schematic drawings. I said I did 
Somehow-—-resistors, particularly power resistors, have With that. Hunt took my lal 


boratory re 
never been given adequate attention in electrica! industry 
literature 





port, tore it into four pieces, flung it 

across the desk at me and said, “Do it 
Now Ward Leonard engineers have filled in the gap over again and do it the way you were 

with the new Handbook of Power Resistors—nearly 200 told I got so mad I couldn't 

pages packed with everyday, useful information on re- straight 

sistor types, characteristics, criteria for selection, other It was not until } had a bull session 


sce 


he! pful data with my senior roommate and had wept 
Example: For the 99 out of 100 applications where on the shoulders of anybody who 
catalog ratings do not appiy, derating curves are furnished would listen to me that I woke up to 
to help you select the proper resistor for each case. the fact that Hunt Wily was using 
This handbook is modestly priced at $3.00. Order drastic tactics to teach me a very im 
from WARD LEONARD ELECTRIC CO., 63 South Street, portant lesson. He succeeded, perhaps 
Mount Vernon, N. Y. Offices in principal cities of U. S. even beyond his then fondest expecta 
and Canada. tions. But years later when Hunt was 
running the Conestoga Corporation in 

Bethlehem, Pa. I had lunch with him 

and recalled the incident. He laughed 


WARD iG xe) FN de) inerrily and made the remark, ‘George, 


if I had not learned the lesson that 


ELECTRIC ‘COMPANY good enough is perfect, I would never 
: : 


hav e been a success as a manufacturer 


: ae 6 Controle Since 1892 or in any other business. Any com 


mercial undertaking in which the prod 
PESISTORS « RHEOSTATS - RELAYS + CONTROL DEVICES uct possesses costly and superior quali 


ties for which the prospects are not 
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Sans Souci continued 


willing to pay always proves to be un 
profitable 

Then I told Hunt about my own 
experience as a college prof. I also 
had a student in the laboratory who 
insisted on making fancy reports. 1 
wasnt quite as tough as Hunt was 
However, I called this student into my 
office and showed him his laboratory 
report and another report which was 
equally well written but it did not 
contain the fancy colored ink graphs 
and sketches. I told the student that 
although he had spent many hours 
more on his report his mark was no 
better than that given to the man who 
had the equally good report but_with 
out the fancy illustrations. He was 
very much chagrined but soon saw the 
point. He was spending many hours 
producing something which had no 
market value 

If we were to plot a graph with 
time spent on a job as the abscissas 
and percent perfection as the ordinates 
we would find that the graph would 
go up relatively steeply in the begin 
ning but would then flatten out and 
become practically parallel to the 
X-axis. In other words, we sooner or 
later arrive at a point where many ad 
ditional hours of further effort shows 
only an unappreciable or even an in 
visible increase in quality or efficiency 
The smart producer is the man who 
knows when to stop and thereby is able 
to deliver the maximum amount of 
acceptable production in minimum time 
and cost. Only too often hours and 
hours are spent in an attempt to fur 
ther improve a design. But the slight 
improvement a hieved is not worth 
the effort 


Poor Lena 


All this reminds me of 
unfortunate man whose 

was in the hospital. Sometime lat 
one of his friends asked him how his 
wife was getting along. The poor man 
replied in a sad tone, “Ach, my Lena 
is dead His friend expressed his 
sympathy and asked Heinie the cause 
of his wife's death 

Heinie replied Every morning 
when I called at the hospital I asked 
them how my Lena was and they told 
me she was improving. Ana then onc 
norning when I asked them how my 
Lena was they said she was dead. So 
I guess she died of improvements 

That is the way it goes with too 
many attempts to improve an cxisting 
design. It seems that the project ts 
launched and after a great deal of time 
and money has been spent, the engi 
neers feel that they must come up with 
some kind of an “improvement Of 
ourse, it will be a change from the 
previous design, but may be no im 
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LITTLE RELAY OUSTS 
BIG STARTER 


and saves customer 
both space and money 


An ice cream freezer manufacturer* was perfectly con- 
tent with the across-the-line starters used in his equipment. 

But we got the idea of saving him some room and 
dollars by substituting Ward Leonard heavy-duty midget 
relays. 

It’s a really rugged relay, and certain types are Under- 
writers’ listed as motor controllers. Months of testing 
proved that a standard Ward Leonard relay with just 
slight changes would do the job of the heavier starter. 

It’s another case of Werd Leonard “Result-Engineering” 
Write us for Bulletin 105 on the heavy-duty midget relay, 
or for any control problem, write WARD LEONARD ELEC- 
TRIC CO. 63 South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. 


*Sweden Freezer Manufacturing Company, Seattle, Washington. 


WARD LEONARD 
ELECTRIC COMPANY 
BR crate nyiceored Coptiols Since 1892 


- RELAYS-~ CONTROL DEVICE 
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LONG LIFE 
MOISTURE TIGHT 
a INSULATION 


WITH BI-SEAL 
SELF-BONDING 
POLYETHELENE 
BASE TAPE 


Forms into a solid mass of insula- 
tion and produces moisture tight 
seals by means of a gasketing 
action on all materials 


CHECK THESE EXCLUSIVE FEATURES: 


~ Fuses into a non-idminar homogeneous 
mass 
Excellent dielectric characteristics 
A pertect moisture barrier and corona 
resistant Can be applied at —30° F 
Prolonged ageing without deterioration 
Will not corrode metals 
Easy to apply—conforms readily to odd 
contours 
- $1. C. 212. P. F. 0004 10 m.c 
FEW OF THE MANY BI-SEAL APPLICATIONS 


Torroids Coil Resistors 
Antennas 


Deflection Yokes 


Electroplating Masking surfaces of external re 

cessed diameters. Clean edges eliminate the need 

of lacquers 

End Sealing for Cables 

Electrical Imsulation—High Frequency—High Ten 
on 

BI-SEAL is suogested as an uncerwater sealing 

mechanism both for ' and hermetic seal 
ng 


SEND TODAY FOR FREE SAMPLE STRIP 


CARESS ERS R RENEE REE REESE SEES SEES ESEE ESSE EEEEES 


BISHOP MANUFACTURING CORPORATION 


Canfield Road. Cedar Grove, N. J 


Please send BI-SEAL Data 


w 


Title 


Company 





Address 


Seaeeeeeee 


Sans Souci continued 


itsoever or 


Destruction Is Not Progress 


Bruce Dieterich was not only 
of considerable abilities but | 
highly respected and loved by his asso 
iates. Then there came a time when 
there were promowuons in the ompany 
ind Bruce was passed by. Most ot his 
triends felt that he should have been 
promoted One of them went to Bruce 
ind not only said so but also severely 
riticised the promotion that had 
mad 


Bruce 
gmiled and said 


looked at his friend and 
You have the 


idea. Tearing down the fellow who was 


wrong 
pushed ahcad of me does not do any 
ould do a lot of harm 


should always lOOK 


rood It 


ent not through criti 
making himself 1 
} ompany and more 
employee 
If for some reason or another 
promote 
len s good 
that position not you 
possibly serve tl 
mpany or yoursell 
y undermining the other man’s posi 
ion through criticism. In fact, the 


mnly thing you will succeed in doing 


} 


s to make yourself so dissatisfied th 
will be reflected 


in your 
finally will make you 
mployee 
Over the years I have 
that situation develop 
Men can 
se they w 
ote 
mpletely out of tu 
W nen 


a state ¢ 


whole Organization 


can do is to | 

In that way he 
t having | 
doing such 


Ss npromota 


A Job For Engineers 


editorial I p 
I 


yres:dent of 
Herbert 


indicat 


Hoo 


New 
Spring Loaded 
~ Catch 


with concealed spring 


Meets U. S Sigh@! Corps 
NYeltdlileehiielar 


This new Corbin Compres- 
sion Spring. Draw Pull 
Catch has a concealed 
spring, flush surface, no 
protruding parts. 60 pound 
load at 's inch deflection. 
Withstands $00 pound pull 
test. Overall dimensions 
are 2%. x 1's x %. 

For full details on this 
and other Corbin Draw Pull 
Catches, write or phone: 


CORBIN 
.CABINET LOCK 


DIVISION 


THE AMERICAN HARDWARE CORP. 
NEW BRITAIN, CONN 





Pet ian 
Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 


Jet Propulsion Units 


Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 
If you have a shaft sealing problem, Gits experience 
in these and many other specific applications can 


*Cartridge Seal... pressure . 
prove of great and immediate value to you 


balanced . . . requiring 
only 25% more space Write today for FREE illustrated Brochure, or 
than lip-type seals send us your seal problem. 


GiITs BRos.MFrc. Co. 


1838 S. Kilbourn Ave. + Chicago 23, Ill. 





Gits Lubricating Devices, 
The Standard For Industry For Over 40 Years 











LEADING MANUFACTURERS UTILIZE 





= 











THE BIJSUR SYSTEM 








over 100 bearings lubricated... automatically 


All 109 bearings of this machine 
must be oiled at once during opera- 
tion to maintain coutinuous produc- 
tion. The Bijur system does the job 
by connecting all bearings to one 
lubricator, driven by the machine. 
No sign of a system is seen outside 
the machine as it is completely 
built in at time of manufacture. 
This makes for a compact internal 


re 


Biyur 


CORPORATION 


_LUBRICATIN 


at 


ore . » ° —_ 


ROCHELLE PARK.,, 


design and a clean-lined exterior. 
All hearings are oiled at once, yet 
each one receives individual atten- 
tion from Bijur, the system with 
positive Meter-Unit con- 

trol of oil flow at the 

bearings. 

For further details write 

for “The ABC-of Mod- 


ern Lubrication.” 


388 
» The correct 


oil film 
to each 
individual 


bearing 


NEW JERSEY 


Propuci 


Sans Souci conunued 


tie between enginecring and efhcient 
government ope ration 

As pointed out in the editorial, many 
of the activities of government are re 
lated to or created by engineering. As 
so ably demonstrated by Herbert 
Hoover, a properly qualified engineer 
ing executive is inherently well quali 
fied to analyze the govern:aent opera 
tions, especially those in the field of 
engineering 

Only fifty percent of Mr. Hoover's 
recommendations have been adopted 
and without any support given him by 
the national engineering societies. The 
four large engineering soc.eties have 
seen fit to establish The Hoover Medal 
but they have failed to organize them 
selves so that they could give support 
to the splendid recommendations that 
he made in his report 

Of course there are undoubtedly 
many arguments both for and against 
enginecring societies sup 


having our 
actions. It 


port or oppose political 
would be interesting to hear from the 
readers of Propuct ENGINEERING 
what some of these arguments might 


He G.F.N 





MADE AT the Illinois Insti 
based on 194 
and technical 


three 


A sTUDY 
tute of Technology and 


members of a scientifix 


research organization, indicated 


raits characteristic of the mor a 


individuals—more extensive for 
nal education, disbelief in group ef 
fort, and belief in self-determination 


»f deadlines. The report showed the 


greatest productivity of the individuals 
onditions Gf about 


" 
tasks 


was achieved under ¢ 


5S hours a week of assigned 


ind 17.5 hours of spontancous, volun 
work The high 


highly 


tary related home 


producers were tound to be 
ndividualistic, and showed a marked 
tendency to work where they pleas 
when they 
th longest 


st produ tivity 


please. Those who worked 


I 
hours did not have the 


. 

A NortH AMERICAN B-45C BOMBER 
with J-47 power plants is undergoing 
i special jet engine test 
the Air Force by the General Electric 
Company. The program includes a 
tests of the en 


program for 


celerated service life 
gines under closely controlled condi 
could not be 


normal military operations. To date 


tions that attained in 


iNspection and maintenance 
taken less than half the time 
be required with piston 
engines operating the same number of 
hours under similar conditions 


enyine 
have 
that would 
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Advertisement 


Clear Coatings for Zine and 
Steel Stand 800 hours’ Salt 
Spray 


Increased use of zine die castings 
and of zinc-plated steel to replace 
unavailable materials, combined 
with the tight supply of copper, 
nickel and chromium normally used 
for plating zinc, has focused atten- 
tion on surface coatings compar 
able to plating in serv.ce perform- 
ance. Unbiased laboratory tests 
show that at least two of the clear 
finishes in the company’s line with- 
stand the exceptionally long period 
of 800 hours’ exposure to salt spray 
and to weatherometer tests 


Effectively protect zinc 


These tests demonstrate that 
DULAC Clear Universal Lacquer 
#462 and CODUR Clear Synthetic 
Y743 provide completely satisfac- 
tory protection on zinc, zine plated 
steel and steel. Even after the un- 
usually severe tests to which these 
finishes were subjected, there was 
no indication whatever either of 
failure of the coating or of dis- 
coloration of the zine 


(Left) A zinc-ploted steel panel newly cooted 
with DULAC 2462 Right) A similar pone! 
after 800 hours’ exposure to salt spray, show 
ing no evidence of attack on the finish 


Adaptability to 
Drying Schedules 


While both finishes give the same 
performance, DULAC #462 is an 
air-drying coating, while CODUR 
Y743 is a baking type. This per- 
mits choice of the correct finish to 
fit into the drying schedules of a 
particular finishing room. 


Technical Data Bulletin #110 on 
clear finishes is available from 
Maas & Waldstein Co., 430 River- 
side Avenue, Newark, 4, N. J. On 
request, M & W Technical Service 
Engineers will discuss specific 
problems. 
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NOW / simulate copper, 


brass and bronze on products 
like these with 


M&W PLATELUSTRE 


@ Don’t let critical metals put a needless crimp in your production! 


Take zinc or steel—apply a coating of one of the new PLATE- 
LUSTRE finishes. You wind up with products and parts that 
look so much like copper, brass and bronze that the eye can 
scarcely tell the difference! 

Whether you have been using now unavailable copper and 
its alloys for making products or for plating products, you wil! 
find these new M & W finishes equally effective in keeping your 
plant running. There are types for air-drying and baking 
schedules — pick the one that best fits your production 
requirements. 

Let an M & W Technical Service Engineer show you—right 
in your own plant—how easy these PLATELUSTRE coatings 
are to use, and what striking effects they produce. Or, if you 
prefer, write for free literature. 


PIONEERS IN PROTECTION 











Microcast 


Power Blading Means 


Real Production Economies 


eee. ea 
wt 


Westinghouse Electric's J-34 Turbo-Jet 
Engine uses Microcast blades 


THE MICROCAST PROCESS of preci- 
sion casting for aircraft engine 
power blading affords outstanding 
production economies to design 
engineers working on those re 
markable new power systems. And 
the reasons for these savings over 
conventional methods are both 
unique and exclusive with the 
process. With Microcastings, you 
take advantage of the simplicity 
and inexpensiveness of tooling, 
avoid tool breakage. You effect sub 


FREE BOOKLET 


on the precision process 
originated by Austenal 
Laboratories, Inc., for the 
production of castings of 
intricate design using the 
high melting point alloys 
where surface smooth 
ness and dimensional 
uniformity are manda 
tory, requiring little or 
no machining. Write for 
booklet and information. 


stantial savings in expensive, criti- 
cai alloys. Likewise, you effect man 
power savings and free equipment 
and floor space for other necessary 
operations. Perhaps the Microcast 
Process can solve some of your pro- 
duction problems; better investi- 
gate today! 


MICROCAST DIVISION 
AUSTENAL LABORATORIES, INC. 
224 East 39th St., New York 16, New York 
715 East 69th Place, Chicago 37, Illinois 


RADE MARK REG 





MEETINGS 





PRopucT ENCINFERING 


\ 
ktober 8-1 


NATIONAL HARDWARE SHOW— 
Grand Central Palace, New York, 
N. Y 


ctober 9-12 


SCIENTIFIC APPARATUS MAKERS 
ASSOCIATION—Midyear Meeting, Re 
order-Controller Section and Indus 
rial Instrument Section, Seaview Coun 


ry Club, Absecon, N J 


ictober 11-12 


AMERICAN INSTITUTE OF ELE¢ 
rRICAL ENGINEERS——Technical Confer 
ence on Fractional Horsepower Mo 
ors for Refrigerating Equipment and 
Pumps, Dayton Biltmore Hotel, Day- 
ton, Ohio 


October 15-19 


NATIONAI METAI EXPOSITION 
CONGRESS—Michigan = State ——‘ Fair 
grounds, Detroit, Mich 


October 22-24 


NATIONAL STANDARDIZATION CON 
FERENCE—Second Annual Meetiag 


Waldorf-Astoria Hotel, New York, 
N. Y 
October 22-24 

AMERICAN STANDARDS ASSOCIA- 
riON—Thirty-third Annual Meeting, 
Waldorf-Astoria Hotel, New York, 
N. Y 


October 22-24 


NATIONAL ELECTRONICS CONFER 
ENCE—Seventh Annual Conference, 
Edgewater Beach Hotel, Chicago, Ill 


October 29-31 


AMERICAN GEAR MANUFACTURERS 
ASSOCIATION—Semi-Annual Meeting, 


Edgewater Beach Hotel, Chicago, Ill 


November 7-9 


AMERICAN SOCIETY OF Bopy ENGI 
NEeRS—Sixth Annual Technical Con 
vention, Rackham Memoria! Building, 
Detroit, Mich 


November 8-9 


NATIONAL CONFERENCE ON IN- 
MUSTRIAL HyprRaAuLics—Seventh An- 
nual Conference, Sherman Hotel, Chi- 


ago, Ill 


November 19-20 


NATIONAL METAL TRADES Asso 
CIATION—52nd Annual Convention, 
Palmer House, Chicago, Ill 
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The only 


miniature . .. where size and high rating 


‘ come to terms with cost. 
snap switch 


With the present-day cost squeeze coming from all directions, 
harassed engineers find the benefits of TYNISWITCH more 
welcome than ever. 


Now, new product designs can provide for high load 
switching in small spaces at even lower cost than 
was previously possible. The simplified construc- 
tion principles, found only in TYNISWITCH, mean 
smooth, dependable performance without the 
need for costly, non-functional bulk. Under ex- 
haustive laboratory tests, TYNIswiTcH has 
demonstrated consistent reliability at high operating 
speeds and over millions of cycles. 


TYNISWITCH is available in a variety of standard 
stock models or new mode ls ean be developed 
economically for your particular application. Write for 
complete details. Tyniswitch Division, 

The Sessions Clock Company, 101 East Main Street. 
Forestville, Connecticut. 
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Ulustrated 
Mode! BP, single-pole, double-throw, 15A 
125 V. A.C. Overall length, 154° 








ENGINEERING 


ABSTRACTS 





The Designers and Formulas 


Foreign Abstract from “Designers’ For 

mulas” by W. A. Tuplin, The Engineer 

(London), August 3, 1951, pp. 145 to 147 

IN THE LECTURE ROOM the student 

who asks for a “formula” at the end of 

. 1 discourse on the application of me 

e anode hamical principles to a design problem 

rbons is rightly chided. In the education of 

Carbon ground reds engineers, the object is to impart a 

— contacts grasp of basic principles applicable to 

Electri¢ é i , , f si b ects d it would 
piles e variety OF subdjec an 

yntrary to that aim to devote at 


Graphit 
Battery © 


Carbon 


tention to numerous formulas, each of 
trol jzati limited scope 
wate Im practical design, howe ver, the po 
edn sition is quite different. There the de 
Seal ring , 
ments signer is presumed to have already ac 
quired a reasonably wide range of tech 
nical knowledge and the need is to use 
- it to the best advantage in coping with 
Brazing f his daily problems. When dealing with 
repeated problems of the same general 
Electric tu t 
carbons kind, appropriately devised formulas 
welding es and paste ips are essential for speed and certainty 
‘ a! . i 2 
weiding vt ding and prazing * They minimize labor, tend to consist 
i 
Resistance wel ency and reduce the chance of serious 
Molds ané dies error. So effective may they be that in 
genties molds many branches of machine design re 
Rail one curmmg problems are solved reliably 
oe J . . 
Giass ™ asting cies and efficiently by people with little 
' c : t 
Continuous technical insight into the theoretical 
spectrogr2Pmit® background. In some cases, indeed, the 


Friction ses 
ciuteh ring® 





Bearing® 
urnace . 
rnace element 


designer's acquisition of all available 
knowledge on the subject would no 


improve his work than would 
} 


4 . : 
t e ‘ F ‘ perusal of steam tables to be a help to 
5: omotive driver 
for your copy of aa 


» be above criticism, however a 

this 44-page book. Besides describing 
Stackpole products, it contains data on . intelligently developed to meet 
the amazing versatility of carbon and : t onditions to which it is applied in 
ae OR Ce $ nd comprise between convenience 


accuracy. It must therefore hav 
} 


ing design formula must have 


evised by someone who has built 
rience in the particular class of 
blem on a foundation of sound 
vledge of theoretical origins and 
al results 

t every design problem has been 
ided with a cut-and-dried solution 
yme cases no such solution may be 
sable: in others no special effort 
have been made to produce one by 


who might be expected to do 


STACKPOLE CARBON COMPAN’ Possible reasons for the failure of 


St. Marys, Po d men to devise working 


ulas are: (a) Inability to devise 
isfactory one; (b) inability to de 
vise one that is 100 percent correct in 


’RODUCT ENGINEERING Ocrorner. 195] 





TEFLO 


. 


cS 
its best! 








Propuc 


FLUOROFLEXeT* gives you Teflon’s optimum chemical, electrical, 


thermal and physical properties in rod, sheet, and machined parts 


You can’t do better than Teflon for severe appli- 
cations involving corrosive chemicals, solvents 
and heat. And for Teflon, you won't do better 
than availing yourself of Fluorofiex-T. 


Here is T. ‘on produced under rigid control, 
in new equipment expressly designed by 
Resistoflex to bring out utmost inertness and 
stability in this material. You get Teflon with 
maximum tensile strength, “plastic memory,” 
flexibility. Sheets are flat—easier to handle. Rods 
are uniform — machine properly. Parts are free 


from internal strains, cracks or porosity. 
y 


Fluorofiex-T withstands —90°F to +500°F 
continuous service. Chemically, it’s essentially 
inert. It is non-adhesive and has little friction. 
Electrically, it is virtually the perfect insulator 
for ultra high frequencies. 


We'll gladly consult with you on your appli- 
cation. Fluorofiex-T rods are avaiiable from 4" 
to 2” diameter; sheets 21” x 21” in 1/16” to 144" 
thicknesses; machined parts to specification 
RESISTOFLEX CorPORATION, Belleville 9, N. J. 


*Reg. trade name of Resistoflex Corp. for products manufactured from Tefion resin 


oadinary a 
suginaning with anihiln HAY ESTES 


ele} a tel f-Sale), | 
Belleville 9, New Jersey 
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CUSTOM STEEL PaRTs 


This new Disston guide—sent FREE 
on request — is a “‘must”’ reference book 
for every production-minded  cost- 
conscious engineer, designer, and pur- 
chasing man. In 16 fact-packed illus- 
trated pages it gives you the story of 
Disston Custom Steel Parts: what they 
are; how they are made; typical prod- 
ucts; how to order. And, of prime im- 
portance, this book blue-prints the 
facilities of the Disston Custom Parts 
Plant for handling intricate designs, 
exacting tolerances, and special heat 
treating . . . to individual specifications. 
We'll gladly send your copy on request 

write on your letterhead or use 


the coupon. 


HENRY DISSTON & SONS, INC. 


1068 Tacony, Philadelphia 35, Pa., U.S. A. 


(Canadian Factory: Toronto 3, Cnt.) 


Please send me FREE, without obligation, your 
reference book on Disston Custom Steel Parts 


ADDRESS 
CITY 


COMPANY 





Engineering Abstracts continued 


every possible case; (c) disinclination 
to admit that long experience in han 
dling any one class of problems can be 
reduced to a formula; and (d) refle 
tion chat there are more lucrative ways 
of using the fruit of experience than 
giving it way in working formulas 
In many practical design problems 
lata essential for a rigorous solutior 
are semply not available and a formula 
embodying an experienced man’s as 
sumed values for items of the missing 
information is likely to be more re 
liable than an apparently more refined 
formula in which the average user must 
inser: his own estimates of unascertain 
ab] quantities 
So far as calculation is concerned 
signers fall into three main classes 
Class A is content to use a formula 
that has already had long use by some 
one else and indisposed to make any 
critical examination of its origin or 
limitations; is touchingly faithful to 
the way we've always done it”. 1 
matter how serious the shortcomin 
of that way may be showr 
Class B is scientifically 
at first imbued with the a 
sion to working formulas 
Class C is possessed of 
knowledge pra tical 
ence in design, ability 
working approximations 
tion that they are ne 
for sound and economi 
An irrational attitude 
found in the Class A de 
ssumption that, because 
; 
is used for years has not 
let him down, no other formula 
possibly be reliable, let alone super 
ide that might, for x 
opposed W hitwort} 
eight threads p 
bolt on the ground that 
r had always se 
ts from nine threads } 
ind therefore that no ot}! 
r was admissible 
Most design work of a repetitive 
laracter 1S in practice irried out | 
Class A Class B. scornful of if 


} ly 


is onsults th 


} 


textbooks KES 
minor r 


n de sign prot IT nto a 


a few experiences of t 
liscerning Class-B man begins t 
derstand that there is something t 
said for the methods of Class ; 
The Class C man has graduated 

through Classes A and B, appre 
the viewpoints and limitation 

ind understands the commer 
technical ne essities Of fort 
design in industry. Class ¢ 

nal source of reliable design 


ii 
The deviser of a working 
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Engineering Abstracts continued 


may happen to have ritten a text 
00k but (and this i hat Class B 


men have difhculty in recognizing) 


textbooks are 1 i reneral directly 
helpful in p al de n aust 

(a) Textbook writer e usually 
more closely associated with the theo 
retical aspects he subject than with 
the practical ones and may not fully ap 


preciate the va hort lear-cut 





design methods 

(b) By the time the auth has done 
ill the essentiz I tor 3 textbook, 
ollecting information from all sources 
making it into an ordered sequence 
presenting all the alternatives, pre 
paring diagrams, unifying nomencla 
ture, chasing inconsistencies, glossing 
»ver weaknesses, disarming criticisms 
ind so on, he has neither inclination 
nor energ extending his work to a 
field where bold app mation 1s re 
quired and rigour is often a handi 

(c) To show r hundreds 
pages of background 


] 


solutions of design 


compressed into 
something like a: 

Close examination of the theoreti 
al ramifications of a design problem 1S 
apt to exclude from the designer's 
mind such matters as the practical 
portance of using standard tools and 
omponents. Although the advanta 


im 


of th widest poss ipp ition oO 


standard detai f en to serious 


V-Band Coupling | 
Speeds Overhaul | 


rd 


than it is for him to fashion the whole A ' 
design so as to u tandards to th 4 standard Mar 
L saves an hour 
im extent The sound d 


I man V-Band C. upling 
in Overhaul tin P ~~ 
< ne on 
m n Facific Air- 
however, neither scorns 1 R me 's Model 138 Cabin Press, ure Regulato) 
lards whe is easv nor shrir eplacing a conventional bolte 7 ato 
“ons coupling Speeds assen bly we this 
nara with it eee anda ad assembis 
iin ts patented quick couple: 4 


ide ler latch 
Vides a light weight positive Oe, 
passed n 1ethod 61 of A.A F eal that | 


ment ‘Prauion require- 


lias 


Synthethic Lubricants 


Abstracted from “Some Industrial Experi 
ences With Synthetic Lubricants” by C. H 
Sweat and T. W. Langer, Mechanical Fn- | 
gineering, May, 1951. ‘ For Information write Dept. E-10 


Save Cost, Time and Weight with Marma 
n 


SYNTHETIC LUBRICANTS a rrently 


PR ARMA N 


TS CO. INC 


940 W. FLORENCE AVENUE 
INGLEWOOD, CALIFORNIA 


ilkylene glycols eir derivati ? 

These lubricants range in consistency = a ee 

from very light to highly viscous liq 

l * some ter soluble dq ot rs 

= _— water ul le an 1 ) he Standard Clips for Special Applisrions 
imsoluble in water 


™ 


a ee fe 


at i a 








STATIC or 
DYNAMIC 
PRESSURES 


in Air * Gases * Water Viscous 


NEW 
LINEAR 
STABILIZED 


Pressuregraph 


For 
Research & 
Mainte- 
nance 
Compressors 
Explosions 

Injection 
Pumps 
internal 
Combustion 
Engines 
Jet Engines 
Pipe Lines 
Many 
Others 


lH 


d gray 


Send Coupon Today for Detailed Bulletin 


ELECTRO PRODUCTS LABORATORIES 
4501-PE Ravenswood Ave., Chicago 40, Ii 


Name 


ite 








Precision: Instruments Since 1944 ts 


® Mokers of the 
es DYNAMIC 


MICROMETER 
ULE TEM 00 


SALES ENGINEERS IN PRINCIPAL CITIES 
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wear action good load carrying 


pacity, favorable viscosity-temperat 
pornss 


relationships, low stable pour 
little or no solvent or swelling eff 


on both natural and various t 
thetic rubber stability at h 


5 
perature, and unusual resistar 
sludge and varnish formation 
y ’ 
Hix Tempe 
Elevated temper 
ter by the 


amics ind 


synthetic lul 
stry these 
been used to advantage 
ings on rail cars which 
h 


products gh 


I 
The operating temperatur 
100-500} As 
months operation withou 
experienced 


throu long 
bearings is 
failure was 
Less frequent lubric .tion 
1S required with subsequent 
maintenance and material 
Glass fabricators have fo 
synthetic oils useful in lehr 


Savings in 


bearings, on gears and chain dr 


annealing ovens, and in | 
hot-glass cutoff shears 
Other app! 


perature field are also dis 


ications in ft 


paper 
Gear Luby 
xal 


! 
mpies vt 


properties ot 

have come from applications in ving 
heavily loaded gears 
ince results of one of the applications 


LIL, 
ic 


Typical perform 
i t 


the following ta 


which freque 


or the 


polygly ol 
avily loaded gears suggest 
id 


IS Possess 


isk 


differ 


C onsi ler 
from those of mineral oils. Und 


acteristics whi h 
tain conditions they display 
high film strength 
qualities which 
in their structut 
Metalworking 
1 exirem 


polyalkyle 











a metal ball 
PROBLEM? 


ilet STROM — 
Work It Out For You 


Whether it is a pre- 

cision ball bearing 

or one of the other 
many ball applications in in- 
dustry, your problem will not be 
entirely new. Strom has been in 
on many ball problems and 
knows the importance of the 
right ball for the job. 

Strom has been making pre- 
cision metal balls for over 25 
years for all industry and can be 
a big help to you in selecting the 
right ball for any of your require- 
ments. In size and spherical 
accuracy, perfection of surface, 
uniformity, and dependable 
physical quality, there’s not a 
better bali made. 


: Stroil] | 


STEEL BALL CO. 


1850 Se. 54th Ave., Cicero 50, Ill. 
Largest Independent and Exclusive Jj 
Metal Ball Manufacturer 
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faster production of finished roll foriied parts 


@ Manufacturing of equipment may be your business fabricating 
of parts is ours. We're experts in our line and can help you meet 
your commitments faster—cheaper 

Roll Formed Products Company's special equipment speedily turns 
out pieces by the thousands—by the millions, if needed. By our roliing 
operation instead of break-forming. we roll, punch, notch and size each 
piece in one fast operation—to precision detail 

Roll Formed Products Company makes its own dies to assure 
uncompromising specification accuracy. Consult ROLL FORMED 
PRODUCTS COMPANY when placing subcontract Defense Orders 
Write tor brochure of our facilities 





. . gre : Y 2 
ROLL FORMED PRODUCTS 
x ; 


COM PAN Y ; 





MAIN OFFICE AND PLANT 
3760 OAKWOOD AVE. YOUNGSTOWN, OHIO 
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SUGGESTED-BRUSH HOLDER 


General Electric Co., 
| Small Motors Division, 
Lynn, Mas 


Att: DESIGN ENGINEERING 


| O76 MIN- WALL 
| 


Thus design, ig The beat trom pro FAD 
We could produce if to nebfoct nodut 
Om doth companies. 6B Addnaitic Casting 


The production of a light weight, rugged brush holder for 
use with aircraft generators posed a problem for General Electric. 
They wanted a high-quality, rigid brush holder at reduced cost, 
produced by a process that afforded closer control of tolerances. 


Atlantic was consulted and the recommendations they made on 
the brush holder design provided more than ample strength. The 
Atlantalloy process provided the close tolerances and lower cost. 


Old brush holder designed by General 
Electric for use on aircraft generators 


New brusiv holder designed in col- 
leboration with Atlantic engiseers and 
produced by the Plaster Mold Process 


. 


WRITE for a copy of “Quality Precision Castings for Industry” on your 
Company letterhead. This Sooklet explains how the plaster mold 
process cuts production costs. and includes specifications on Atlantic's 
olloys. 
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swelling effect of the polyglycol 
fluids on most natural and synthetic 
rubber compositions make them suit 


able as mold release agents and as lubri 


cants for tire air bags, seals, gaskets, 
knives and other cutting tools used in 
the rubber industry. The benefits ex 
perienced have been longer life of ait 
bags, cleaner breakaway and insignifi 
cant build-up on the mold and neater 
product formation 

Internal Combustion Engine Lubri 
cation—The good lubricating quality, 
cleanliness and solvent action of the 
polyglycol fluids for petroleum resi 
dues have been used to advantage in 
internal combustion engines. Indus 
trial tow and lift trucks are especially 
prone to form sludge with mineral oil 
The comparative experience of one 
ompany is summarized in the follow 


ir 2 table 


Comparative Performance in 
Tow- and Lift-Truck Service 


Using polyalky 
ol-t 


alycol 


d bear- 
» gf Normal 
at 
Excessiv 
Bad 


Synthetic Grease Many interest 


ing applications have been developed 
for synthetic greases. In dry cleaning 
equipment one of these greases gave 
longer service than the conventional 
type because of its high temperature 
stability and greater solvent resist 
auce. In another application, belts on 
plastic extruder dies operated at ele 
ated temperatures were easy to run 
when the threads were lubricated with 
a synthetic grease containing 10 per 
cent molybdenum disulphide 

Hydraulic Fluids—Synthetic lubri 
ants are proving to be superior hy- 
draulic media or components of hy- 
draulic fluids because of favorable vis 
cosity—tempcrature characteristics and 
good stability I arge volumes of poly 
alkylene-glycol products are being used 
in automatic hydraulic-brake fluids 
brake-parts dunking compounds, and 
ndustrial hydraulic operations 

The properties and examples of spe 
ific applications of thin hydraulic 
fluids and of the non flammable Hy 
drolubes are covered in this paper 
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OILITE 
CAN HELP 
you NOW 


® & 


Oilite Finished Machine Parts — with NO Machining 


AMPLEX 


' 
> 


‘ 


OILITE 








Here's how: 


Oilite finished machine parts pro- 
vide dependable replacements 
for bronze, brass, aluminum, 
cast iron, steel, and plastics 
Frequently, replacements are 
permanent. 


Oilite Material 

Many Oilite raw materials, i.e 
metal powders, are produced 
from by-products, readily avail- 
able 


Tooling 
Using Oilite finished machine 
parts, you save 

Tooling programs 

Tool Design 

Machine Tools 

Jigs and Fixtures 

Cutting Tools 

Cages 

Floor Space 

Skilled Manhours 
Amplex type tools are, by com 
parison, inexpensive. Tool and 
die making facilities are available. 


Delivery 
Making Amplex tools generally 
requires only days or weeks and 


no additional machines. 


Case Histories 

Under conditions like today's 
we were in quantity produc tion 
within six (6) weeks or less com- 
pared to eighteen (18) months 
by other processing 


Service 
Our engineering and research 
covers a period of more than 
twenty (20) years in the produc . 
tion of Oilite metal powder prod 
ucts 

Home oftice personnel is aug 
mented by a large staff of field 
engineers located in principal 
cities of the United States and 
Canada. 





PRODUC''S 





OILITE PRODUCTS INCLUDE heavy-duty, oil-cushion, self-lubricating, ferrous-base bearings; Oilite bronze* and 
other nonferrous* bearinys; self-lubricating cored* and bar* stock; permanent filters; and friction units. 





ste 
* 


to have 


‘ 


your precision tf 


A> 


TORRINGTON 


Ps 
a 


Special equipment and volume pro- 


metal parts 


made by 


duction enable us to save for you on a 
wide variety of precision parts made 
to order 

Typical are mandrels on spindles 
for mounted grinding wheels, abra 
sive points, felt wheels Shank diam 
eters to .500”, close tolerances, cen 
terless ground if desired. Chuck ends 
rounded, no burrs. Sharp, clear uni 
form knurls. Concentric tapers. Man 
drels accurately hand-straightened 

We are also set up to make for you 
such parts as special rollers, studs 
dowel pins, screw driver and ice pick 


blades, 


ments, pen ana pencil barrels, instru 


surgical and dental instru 


ment shafts and pivots, spec ial nee 
dles, ete. 
Send your prints and specifications 


today for a prompt quotation. 


THE TORRINGTON COMPANY 
Specialty Department 
554 Field Street * Torrington, Conn. 
Makers of 
TORRINGTON 4//// BEARINGS 
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An Echo from England 
To the Editor. 


In reply to the mechanism problem 
that was given in Propucr ENGI 
NEERING, May 1951, p 288, I have 
some ideas which might be useful 

The movement of the wheel relative 
to the ring appears to be quite arbi 
trary, and not given by a kinematical 
law. Therefore, the first suggestion 
insure the movement of the 
wheel by a cam, with as many lobes 
as reversals of the wheel are necessary 
(Fig. 1) fol 


is to 


The contact between 





Wheel 2 


— 
Fial Y 








lower roller and stationary cam plate 
, will be maintained either by 


a spring 
(force closure) or by a grooved cam 
(form The follower arm 
connected with the 
the wheel itself suspended 
on the anticlockwise rotating arm (1) 
The fixed cam plate is shaped accord 
ing to the motion small 
variations of the possible 
rthening the arm 
parts of the 


closure ) 
(3) is. rigidly 
wheel (2) 


required, 
ang rle are 
by shortening or 
(1) or by making 
adjustable 


leng 


If a kinematical relation exists be 
tween the movement of the wheel (2) 
and the rotary movement of the 


Total 
osei/lation 
\ ; 2 


Pinion 
- 


arm, 





Stationery 


i “geor wheel 











| 
| 
| 
| 
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Paopuct 


METAL 


COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
Ya to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 





BACKLASy 

FRICTION 

WEAR and 
CROSS_pyy) 
Gre eliminetes 
2vbrication is 


PATENTED nor required; 


FLEXIBLE 








THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS, 
ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER, 


Write for the lotest reprint 
of our Engineering Cotalog. 
THOMAS FLEXIBLE 
a4 e)0) Jai, (cm eer 


WARREN, PENNSYLVANIA 
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UNBRAKO 


_ “STANDARDS” 




















_* 


S£ 
Standard design 


‘i Standard (fast) production with Standard (or higher) 
and purchase Standard tools “standards” from stock profits 


“Specials” put you in the RED | 
BY LAST Nab 


A 





























, 
T 
+ 
L 


1 
_ 

+ 

, 


Special drawings Special (delayed 


delivery 


~~ 


! 
/ 
WL 2 Sl 


wi = - 
Special tools 


Special production Special bookkeeping Special costs (higher) Special profits (lower) 


Self-Locking 
Knurled Flat Head Knurled Knurled 
Socket Heod Secket Cap Point Socket Socket Head 
Cap Screw Screw Set Screw Shoulder Screw 


Fully-Formed Precision- 
Pressure ”.vg Ground 
Dowel Pin 
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Our 2 complete plants, using every facility for 
spring manufacture—High-Speed Automatic Coilers, 
Automatic Grinders, Modern Heat Treating Equip- 
ment, all operated by highly skilled personnel — 
means added service to you. Modern testing and in- 
spection methods used in each of our plants make 
certain that your springs will operate efficiently and 
meet your most exact specifications, 


When you use NEWCOMB as the source for all types of 

springs, you are certain of important savings. These savings 

are made possible through our time-tested experience serving 
leading manufacturers since 1865. 

Regardless of how many springs you require, NEWCOMB 

has the machinery and proven skill to produce them to your 

specifications, at the lowest possible cost and deliver them on 

time as well. Our engineers are always at your service. Try them 

for your more difficult problems. 


Small Order D 


NEWCOMB maintains a Small Order Depa.*ment in each of its 2 
plants for experimental and short runs. Each plant complete in itself, 
using skilled personnel with specially designed equipment for quick 
delivery on your small orders, 


Save time! Check your design with NEWCOMB’S 
stress analysis charts. Write for your free copy 
of our handy booklet #NS 400 containing 
valuable design charts and vital specification 
data. Send for your copy today. 


THE NEWCOMB SPRING CORPORATION 


3908 SEVENTH AVENUE, BROOKLYN 32, N. Y. 
228 CHERRY STREET, BRIDGEPORT, CONN. 


NEWC | B << WJ i> 


precision engineered springs NOne d vTER 


Our Readers Say continued 
then other mechanisms would become 
available. For instance, as in Fig. 2 
the control of the movement could be 
according to a cycloidal path In this 
ase, the wheel is again suspended on 

but this arm would have a 


1 


irm (1 
third pivot for a pinion in mesh with 
i stationary outer (or inner toothed) 
wheel. Now the wheel body would 


connected with pinion by a coupler 
(4). This linkage would represent a 
rotating crank mechanism whicl 
would produce periodical oscillations 
of the wheel. Variations in a give 
mechanism are possible by varying the 
] s of the links 
P. GRODZINSKI 
London, NW 3 


Largest Motor is G.E.’s 
l 


‘ 166 of your Ji 
iiled to give the reader what to my 
nind 
erning the ‘Largest Motor Ever In 


stalled’’, which should be brought to 


igh 


f 


is the most important fact con 


eaders attention The Dp 


cay 
to mention that this largest 


is the product of the General 

Company and we fellows of 
ire mighty proud of it 

K. R. M 

Sche {de New York 


The most grievous 

1 errors of Omission. Our apc 

to th men of Genera 
signed and built th 

sepower giant motor now installed 
Grand Coulee Dam on the Co 


nbia River 


Brass Plating Aluminum 
To the Editor 


In the “Our Readers Say” column 
of the May issue, we noted a letter 
from Mr. W. J]. Horvereid of Minne 
sota Rubber & Gasket Company con 
erning brass plating of aluminum. In 
reply to this letter you have indicated 
that no company has successfully de 
veloped a process for brass plating of 
aluminum. We would like to point 
out that our Alumon process has been 
in use now for several years for brass 
plating on wrought aluminum and per 
manent mold cast aluminum products 
One of the larger manufacturers of 
brass plated household hardware in 
the east converted from cast iron to 
permanent mold cast aluminum for 
such items as coat hooks. door stops, 
and window locks approximately 3 
years ago and has been barrel brass 
plating these cast aluminum parts ever 
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Our Readers Say continued 


since that time. More recently, several 
manufacturers of door knobs and 
similar items have converted to the 
ise of sheet aluminum in place of 
sheet brass and are brass plating these 
sheet aluminum items. These brass 
plating operations are, of course, for 
decorative purposes only. However 
there is no reason why other alloys 


of brass could not also be plated on 





the aluminum. Even if the brass solu 
tion itself is such that it could not be 
plated directly over the Alumon film 

would always be possible to apply 


acy thin nnoer flash + y } 
a very thin copper flash coating and | WELL CAST 
I ; a a 


follow this with the proper brass de 


posit HUBERT M GOLDMAN lightweight 

pide magnesium 
Formuia For Figuring Angles or aluminum 
To the Editor _ casting is 


In the June issue of PropucT EN- your ready 
GINEERING there is an article on Reso answer 
lution of Angles. From time to time 
we have to figure resulting angles, and 
we would like to have the formula 
that you used for doing the figuring. 

We calculate these angles in a way 
that takes too much time and feel that 
your arrangement of equations may 
do the job more quicqly. 

W. WaLtace McKaIG 


Cumberland Steel Company 


Ed-—-The diagram and equation on 

which the chart for the resolution of . ” 

angles was prepared appears below = 4) Years’ experience producing 
This material was obtained from the . quality lightweight castings for 
design handbook from one of the y the aircraft, textile, pneumatic 


large aircraft companies and we hops 


tool, automotive, domestic ap- 
it serves your purpose 

oe pliance, and other diversified in- 
tan B tan 


dustries everywhere 


Any Old Reprints? 


l'o the Editor Well-Made Wood and Metal Patterns 


Do you have avaiiable 25 copies of Ampco Bronze Castings 
your reprint ‘Plain Sleeve Bearings 
Material and Design” which appeared 
n the October 1948 issue of PRODUCT 
ENGINEERING M. D. GJERDE 
wdard Oli Company 


Ed—We do not have available 25 
opies of our reprint “Plain Sleeve 
Bearings-— Material and Design As 
1 matter of fact, if you were to ask 
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HOW TO SAVE CRITICAL 
MATERIALS AND CUT 
OPERATING COSTS... 


NPA restrictions on nickel, cadmium, stainless steel, rubber, 
plastics and other critical items need not make production 
schedules difficult to maintain. The Chemical Corporation 
products below have provided the answer to many a tough 
problem, and they have met with amazing acceptance 
throughout industry. They perform their functions expert- 


ly, and their use brings about operational savings of real 
importance 





@ Resin-bonded Fiberglas° 
LA-TANK all-purpose tank 


Electroplaters’ solutions, acids, bleaches and many chemical operations 
which formerly required stainless steel, plastic- or rubber-lined tanks, 
crocks or acid-proof stoneware are easily handled by PLA-TANK 
Molded in a single seamless piece from Fiberglas, impregnated and 
bonded by resins, PLA-TANK is available in many standard or special 
sizes, with excellent delivery. It has exceptional durability, and the first 
cost is lower than for most other suitable materiels. Write on your 
letterhead for a sample panel. 


LUSTER-ON® Utility zine dip saves 


nickel and cadmium 


The original passivating cold bright dip for zinc, with great resistance 

to stain, tarnishing with age, or white powder corrosion products. Does 

not impair electrical conductivity or interfere with spot welding, and 

a forms an excellent adhesive base for lacquers and cements. It gives to 
i>. zinc plate an aging resistance and appearance superior to cadmium at 
Pee lower cost — a3 little as 1/5¢ per square foot, since it can be diluted 
up to 10 times with water. Send sample parts for finishing at no charge 


KHAKI DRAB Luster-on; 300-hour 


salt spray resistance 


Far exceeds U.S. Government specifications of 96 to 100 hours salt spray 
resistance. This chromate type conversion coating has been developed 
primarily for electro-deposited zinc plate, although the same dilutions 
(7 to 10:1) are equally effective on cadmium. It imparts a very high 
protection against corrosion, and acts as an excellent paint bond for 
later organic finishes. Diluted one part Khaki Drab with seven parts 
water, a light iridescent khaki color results; diluted with 10 parts of 
water, the color is a rich khaki bronze tone. Sample parts finished at 
no charge. Address inquiries to 


CORPORATION 


m Avenue » Springfield 9, Massachusetts 


Our Readers Say contuunued 
for one, we would 
ilty in obtaining 
Perhaps you « 
photostat | We 
extend pern 
limited number 
If you so desir 
for you 


i) p4 
Propuct ENGINEERING¢ 
1 the Merz Engine 1g Comr 
Ind unapolis, Indiana, as the mar 
disclosed that th 
such 
are wondering wheth 
he kind enough to che k ana 
us from whom literature co 
ing this equipment can be obt 
E. F. CLEMENS 
Miehle Printing P» ef 
All of our records show that 
ronic Comparator described in the 
July, 194 issue of Propuct ENGI 
NEERING was manufactured by Merz 
ring Company, Indianay 
diana. So far as w 


the nameplates on 


as shown 
ERNEST C. ROBER1 


Fresh Copy Delivered 
To the Editor 


In view of its condition I cannot 
emt delivery of the enclosed copy ol 
ENGINEERING 
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Our Readers Say continued 








Electric Resistance 


WELDED 


STEEL 
a TUBING 
ROL N 


¥e" to 4” O.D. 9 to 22 gau 


SQUARE-RECTANGU 
Vo" to 2” 20 gauge, 1” to 
14, 16, 18 gauge 


Carbon 1010 to 1025 
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Corrections in 
Circular Nomogram Article 










Seruing or COUNTR 
Serving our CUSTOME 


We at Michigan are proud of our produ 
record during World War ll, when 









the first Tew ino aig ’ Mi ‘ a7 / . manufactured many thousands of tubu 
there sho o py , products for the armed forces. We suppl 
own has uniform strength, weight, duc- electric resistance welded steel tubing 
The n ra 7 . PI . tility, 1. D. ond o. D., wall thick- in straight lengths and fabricated i 
eq - f = ye etry "e - pre ateienicuaaen numerous intricate parts for many diff 





uses, in vehicles, airplanes, bombs, 





















vit ) (12) : b ; t, - a a 
E ( Be gale panning mcd pro aah Once again Michigan is prepared 
; Quted, end celled. Avattable in © serve the defense needs of our cou 
wide senge of sizes, chapes end with tubing for any application, in addition 
wall thicknesses, prefabricated by to meeting the requirements of customers 
Michigan or formed and machined for consumer products. 
in your own plant. Whether for defense purposes or for 





American living standards, Michigan engi- 


Where Can / Get qt? ie products to “maintain and improve our 


neers will be pleased to consult with you 









‘ ae on tubing for better products at lower 
Rubber Bonding Process Consult us for engineering and productier: costs. 
Y technical help in the selection of 





ij Editor tubing best suited to your needs. 







We would like to have the name of 

























“4 the company that operates the Metal Game cry Ti6y 
} } } ee / 
to Rubber Bond ng Process which was , at eS LEE) Oy “ i? 
announced in the June issue of Pro > STEEL TUBE 
puct ENGINEERING in the Highlights PRODUCTS CO. 
section, page nin eel : 
We would appreciate having, also Wy 
rt : Vimy More Thon 30 Years in the Business 
the name of the nuftacture ot th vy r 


9450 BUFFALO STREET + DETROIT 12, MICHIGAN 
FACTORIES: DETROIT, MICHIGAN * SHELBY, OHIO 
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CLSTRIBUTORS: Stee! Sales Corp.. Detroit, Chicago, St. Lowis, Milweukee, ind lis and M U 
Milier Stee! Co., inc., Hillside, N. J.C. L. Hyland, Deyten, Obie Dirks & Compeny Portiend, Oregon 
James J. Shannen, Milton, Moss. Service Stee! Co, Los Angel-s, Collf.American Tubular & Steel 

Products Ceo., Pittsburgh, fo. Strong, Cerlisle & Hemmend Co. Cleveland, Ohie Glebe Supply Ceo. 

Denver, Colorede W. A. McMichaels Co., Upper Derby, Pa. A. J. Fitzgibbons Co., Buffale, N. Y 
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Premier Name in Mechanical Leather ~ 


sirvis packings, boots, gaskets, and other leather 
products are engineered to give you maximum seal- 


ing and protection. Under high performance re- | 


> 


quirements you.can depend on Sirvis to last lenger. 
oy 
FOR DETAILED INFORMATION about Sirvis Products, 
write for the Chicago Rawhide Catalog. « 
NK 


SIRVENE oni 


The Scientific Compounded Elastome: 
are me 


Custom-engineered and custor 
built for critical service in aircraft 


automotive and other mechanisms 





~ 


SIRVIS DIVISION 
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Tiny Potentiometer and 
Test-Point Jack 


RODUCT ENGINEERING 
note 
i an 


in these 
HENRY 


trometer 


D 


pro 


| 
Ed——The 
potentriometc 
Highlights se¢ 
nay be procured from 
Co., 117 Main 
the “test-point 
Giannini & Co., In 


Mass 
G. M 

Colorado St., Pasadena, Cali 
potentiometer.” 


mentioned in 
July 
Allen Produ 
Brockton 
jack” 


tron of our 
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for th 


ny 


Awards Not Compiled 
To the Editor 


I would a appreciate your advising me 
I can get the following infor 
how many concerns received 
Army ‘Navy “E” Awards dur 
war? That would be the flag 
ind stars. How many 
re just the flag? Number of 
oncerns th ived one Star, two 
Gustav NYSELIUS 

Die Casting ¢ 


Kk 


where 
nation 
five 


the 
ng last 


four concerns 


} 
eived 


vat rece 


in discover any 
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This Skin Milling Machine 


piece wing sections, ems 


Whole wing sections, whole tuse 
lage sections, in one piece. That's 
the role of this HyPrRo Skin Mill 
ing Machine in speeding produc 
tion of F-94 jet fighters. 

Giddings 


it will auto 


Manufactured by & 
Lewis for Lockheed, 
and shape a pre 


maticaliy cut 


determined three-dimensional 
pattern—laterally, longitudinally, 


And 


it will handle work weighing up 


and to the proper thickness 


to 150 tons. 
In this tough but delicate oper- 


ation, as in so many Giddings & 
U 


isc 


Mn Pk onives 


twill’ 
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Lewis machine 


cut one 


ging mechanisr 


tools, Twin 


Disc 


Clutches engage and disengage 


the 
ploys tw 
Model 
Clutches 


day b 


facturers 


power 


more 


The Mill 
o clutches—Twin 
MTU Machine 


the kind employe 


Skin 


machine 


than any other ¢ 


em- 
Disc 
Tool 


d to 


tool manu 


lutch 


because of their high torque 


capac ity, 


instant 


centrifugal action 


information 


Machine 


day for Bulletin No. 


re lease 
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about Twin 
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Complete Joint Industry Conference Code Book and Template 


This handy JICircuit Guide, com 
plete with plastic drawing template 
puts all information on JIC symbols 
and their use at your fingertips 
ready for quick reference and easy 
transfer to your circuit diagrams. It 
saves time, makes circuit planning 
easier, and quickly identifies stand 
ard JIC symbols 

Symbols in all key examples are 
standard, as approved by the Joint 
Industrial 


Industry Conference for 


Equipment. The kit includes a 32 
page booklet that not only provides 
all basic JIC 


hydraulics, but is also referenced to 


symbols for industrial 


all cataloged Denison equipment 
This is not a gadget; it will be your 


handiest tool for all circuit diagrams 


The DENISON Engineering Co. 


Denison has developed this Circuit 
Guide and Template to make the 
new standard JIC symbols as easy to 
use as any others. Although priced 
at $1.00, this valuable kit is available 
without cost or obligation to anyone 
actively engaged or interested in hy 
draulic designing or engineering 
Just give us your name and position 
or title, on your business letterhead, 
and your JICircuit Guide and Tem 
plate will be sent to you promptly 
with our compliments. Or if you 
have a specific problem, contact the 
Denison representative in your area, 
who wiil also gladly see that you 
get a copy of the Guide. (Schools or 
student groups are invited to inquire 
about special rates on quantity lots ) 
Write today : 


1157 Dublin Rd., Columbus 16, Ohio 


DENISON 
7540) | wae 


Propuci 


Our Readers Say continued 


compilation of the production awards 

ade during World War II has never 
been published 

During the war this activity was 
handled by the Army-Navy Board for 
Production Awards, a division of the 
Office of the Secretary of War The 
Industrial Services Division now has 
in its custody all records of this kind 
from World War I 

During the last 
in September 1945 é 
magazine printed weekly 
awards made. The only way 
source How 


from this many awards 


have been won would | to ta 
the number of mentions 1n the 


ssues 


Black Finish for 
Low Carbon Steels 
Editor: 

We would like 
black finish 
low-chromium steels 
Highlights section of your March ts 
su F. O. BLACKWELL, JR 


Lamson Cor rat 


on th 


reterre 


Ed—-Our source for information was 
the Atomite Black Company, 547 
Washington Blvd. of Chicago 6, Illi 
nois. By contacting these people you 


will be able eceive any dat 


on 


Coatings for Small Parts 
] j ditor 
In the June 1951 issue of PRopuUCT 
ENGINEERING was an article entitled 
Porcel Ename! Coatings We 
would like to have references on 
1 coatings tor sin all 
FERN DITZLE! 
Vl 


Enar el Instirute, 1010 Vermont 
N.W Washington, D. ¢ 


Titanate Dielectrics 
] Editor: 
In your May issuc nf} re 163 you 
article covering Titanate Di 
Do you know where a sam 
ple of this could be purchased 
J. W. DEBARR 
Albarr P; duc [ ( 
Ed—tTitanate Dielectrics is a levelop 
ment of Bell Te ley hone Laboratories 
We suggest that yo 
that organi 


zation 
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Static and Dynamic Electricity 


SMYTHE, Profe ’ 
ile j lect 
Published 
Ince., 330 


18, N. Y 


WILLIAM R 
Physics / 


book is designed to train first 
raduate students in physics, elec 
This book will 


where workers 


ricity and magnegism 

also provide a reference 

in these ds may find the methods 

of atta k on thos prot lems ommon 
' 


in research, for which the formulas in 


the handbooks are inadequate It is 
assumed that the reader has a reason 
I vector analysis 
elementary differen 
ial equations This book is written 


tor the 


xperimental research physicist 
and engineer rather than for the theo 
etical man. For this reason, only that 
theory which has applications is in 
luded This is developed by thi 
most concise method compatible with 
the assumed preparation of the reader: 
No subject is included for its historical 
st alone 


More than the 


of problems have been worked 


! 
usual 


in the text, and these have been 
d for one or more of the follow 
asons The result has important 
ations, it clarifies the theory, it 
+ | 5 ; ! 
rates some iseful mathematical 
proves the itility of some 


1 the theory the end of 


1 
ollection 


all the 


The Nature of Polyphase 
Induction Machines 


Puoivip L. ALGE! 
Smiali ind Ved “7 
General Electric ¢ 
( x 9} mn 


I gn of! 1 
notors and generators, The Nature of 
Polyphase Induction Machines offers a 
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Planned for BETTER 


circuit performance 


Denison Pumps, Valves, Fluid Motors and Pumping Units 


Users get quick proof of highest efh 
ciency when they pick Denison com 
ponents for their hydraulic circuit 
needs. Advanced engineering fea 
tures readily prove their extra value 
in actual performance. Simplified de 
sign results in fewer parts, less wear, 
lower cost, and more compact de 
sign. Denison Hydraulically bal 
anced pumps and controls give max 
imum performance for the heaviest 


j< »bs 


PRESSURE CONTROL VALVES 
in relief, sequence and unloader 
types. ¥/,”", 114” and 1//,” sizes 
Surge damping controls for both 
aircraft and industria! systems 


i-WAY VALVES with manual, 
mechanical, hydraulic or electric con- 
trol, including new pressure-centered 
single and double solenoid types for 


The DENISON Engineering Co. 


positive control to $000 psi. 1/4,” to 
1'/,” sizes in most types 


PUMPS in constant and variable 
types, for all circuit needs 
to 5000 psi 


j 
voiume 


FLUID MOTORS, in a wide range 
of models with capacities of 3 to 
160 hp. Torque ratings to 5585 inch 
pounds 


PUMPING UNITS for 


and variable volume operation, with 


constant 
capacities ranging from 2 to 45 gpm 
Packaged power built to JIC recom 
mendations 


Write for complete information on 
Denison HydrO!ILic Equipment; also 
send for your JICircuit Guide and 
Template, described and illustrated 
on the opposite page 


1157 Dublin Rd., Columbus 16, Ohio 


Hydraulic Equipment 
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Whether you need a tote box full of parts—or 
box cars full—we can produce them. We'll take design- 
‘, tooling, and other chores off your hands, too. If you 
need parts with the excellent characteristics 
of Plaskon Alkyd, our fact-and-figure men are 
eager to talk with you. Just write, wire, or phone. 
Or if you prefer, our plane and pilot will speed you 
here for a time-saving chat about your parts problems. 


No obligation, of course. 
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thorough understanding of the be 
havior of the simplest and most widely 
used form of electric machine. The 
polyphase induction motor is the work 
horse of American industry—it pro 
vides nine-tenths of the power that 
lengthens the arm of the American 
worker some eight horsepower per 
man 

The author carries the concept of 
energy being received, stored, trans 
formed, and delivered through all as 
pects of motor performance Com 
plete and accurate formulas are given 
for reactance, power factor, torque, and 
magnetic forces; and methods for cal 
ulating locking, crawling, magneti 
noise, and voltage ripples are pro 
vided The results are presented in 
algebraic formulas and equivalent 
cuits, with few symbols, and adequate 
references to more specialized articles 

The analysis starts from the sopho 
more level of mathematics and physics 
and it ties in at the end with the gen 
eralized machine concepts of Gabriel 
Kron. In the eleventh chapter, the 
onclusions derived from theory are 
ompared with practice in American 
industry, and brief summaries are 
given of the American Motor Stand 
ards. In this way, the book opens to 
the reader all aspects of electric ma 


ry design and application 


Servomechanisms and Reg 
System Design, Vol. I. 


HAROLD CHESTNUT and ROBERT 
MAYER, bo/ the Aeronautics 
Ord nance Divisions 
General Electri 505 pages, 
n. Published by lohbn Wiley 
In 140 Fourth Ave New Y 
N. Y. $7.75 


For some years the material con- 
tained in this and its companion vol- 
ime, which is to follow, has been 
presented to General Electric engineers 
of the aeronautic and ordnance sys- 
tem divisions and of the technical 
education programs 

This book, Volume I, is adapted to 


he needs of engineers and engineering 


students who have not had previous 
training or experience in the field of 
losed-loop control systems. 

Since the solution of linear differ 


tial equations during both transient 


and steady-state operation is important 
to an understanding of control system 
performance, this subject is presented 


t 
from the operational and 


Laplace transform points of view. Cir 


he 


uit theory and system stability are 
also presented because of their im 
portance as background material 

The nomenclature and symbols re 
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BE “SAFETY-CERTAIN™ 
SPECIFY YALE 


for your electrical panel boards 














2440 Streamlined 
Panel Lock 
Sliding tumblers op- 
erated by latchbolt 
retracted by ring 
handle. Key dead 
locks ring handle 
and bolt. Bright 
plated ring and face 


=2430 Standard Panel Lock *2435 Companion Catch 2445 Companion Catch 
Key deadlocks bolt and Ring handle retracts latch Reversible for either right 
ring handle which retracts bolt to operate. Reversible or left hand opening doors 
latchbolt to operate. Lever for either right or left hand Ring retracts latchbolt to 
tumbler mechanism. Bright opening doors. Bright operate. Bright plated ring 
plated ring handle and plated ring handle end face 


nose. 


Rugged...economical...YALE locks and catches 


are designed to meet 


TAKE NO CHANCEs! Be certain of quality hardware 
and maximum security for electrical panel boards 
by taking your pick of the many YALE locks and 
catches available. 

YALE is the economical choice, as well! For, 
YALE locks and catches are designed in appearance 
and function to fit your toughest job requirements 
saving you the usual expense and trouble of “speciai 


any job requirements 


wder” jobs. What's more, they're easy to tnstall! 

So, specify YALE! Get all the facts about this out 
standing line of YALE hardware and put yourself 
days and dollars ahead on every job. There's a YALI 
lock and catch for every application. For detailed 
information write The Yale & Towne Manufactvr- 
ing Co., Dept. $-2210, Stamford, Conn 


YALE & TOWNE 
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Yole is ao registered trade mark 











WHAT 
EXT? 


GAST rotary 
AIR MOTORS 


run on gas pressure 
to drive liquid pumps! 


Alert designers are still finding new 
ways to exploit the unique advan- 
taaes of Gast Air Motors. Look at 
this example: 

PROBLEM: Find explosion-proof 
drive for McCord Chemical Pump, 
used in oi! fields. Electricity often not 
availabie. 


SOLUTION: Gast Air Motor, driven 
by pressure of natural gas from field, 
turns 250 r.p.m. to drive liquid pump 
through worm gear. 

RESULT: Dependable “free” power 
— low cost for motor 

What next? Perhaps you'll find a job 
that can be done better with Gast 
rotary-vane Air Motors. Remember 
these unique characteristics: They're 
compact, explosion-proof, widely var- 
iable in speed. Overloads can’t burn 
them out! Sizes from 1/20 to 3 H.P., 
some reversible. Write for details — 
“Air may be your Answer!” 


Gast Application Ideas 


se" Our 
Booklet — showing 26 


CATALOG 
i 
design problems solved frees sn 
sent vpon request 


Original Equipment Mcnufacturers 
for Over 25 Years 


___ 
ROTARY 
AIR MOTORS - COMPRESSORS - VACUUM PUMPS 
i) " 


(TO Tone # F 10 30 0 28 ymCwES) 
GAST MANUFACTURING CORP, 190 Hinkley St, Benton Herber, Mich, 
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cently recommended by the A.I.E. 
sub-committee on Symbols for Feed 


New Books 


back Control Systems are used through 
out the book 

Following the presentation of the 
necessary mathematics and explanation 
of the nature of the physical problems 
associated with feedback control, the 
authors discuss typical control ele 
ments and their transfer 
complex plane representation of feed- 
back control system performance, de 
sign use of complex plane plot to 
improve system performance, attenua- 
tion concepts for use in feedback con 
trol system design, application of 
attenuation-phase diagrams to feed 
back control design problems, mul 
tiple-loop and multiple-input feedback 
control systems, and comparison of 
steady-state and transient performance 
of servomechanisms 


functions, 


To extend the usefulness of the 
book to under-graduate and graduate 
students, numerous problems are in 
cluded that illustrate and extend the 


material presented in the text 


ASTM Manual On Quality 
Control of Materials 
Prepared by ASTM <¢ 
n Vualit) Control j 
tal Technica 


, 
pages, OX 9 
American Soctety 

1916 Race S; 


manual is organized in 
three parts. Part 1 represents a revi 
sion ot the main section of the former 
ASTM Manual which it replaces 
This section discusses the application 
of statistical metheds, other problems 
of condensing the information con 
tained in I 


a single set of » observa 


tions, and presenting essential infor 
mation in a concise form. Special at 
ntion is given to types of data such 
as would be gathered by individuals 
or committees and presented to the 
Society, with emphasis on the variabil 
ity and the 
tributions of 
materials 
Part 2 represerits a revision of Sup 
plement A of the old ASTM Manual 
which it replaces and discusses th 
problem of presenting limits to indi 
cate the uncertainty of the average of 


nature of frequency dis 
physical properties of 


a unique sample of » observations. In 
this part is suggested a form of pres 


entation for use when needed in 


ASTM reports and publications. The 
restricted conditions under which this 
form is theoretically applied are given 
and the meaning of such limits ts ex 
plained. A table is given to permit 


ready calculation of 99, 95 and 90 
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.+- for mass 

production 
of low-cost plastic 
components 


Your company can save many 
thousands of dollars in plastic com- 
ponents by calling on Shaw...right 
at the design and development 
stage; because Shaw's engineering 
and production teams work closely 
with your staff to determine the cor 
rect Plastic materials and most 
economica! molding methods for 
producing low-cost, smartly styled 
plastic parts...in high volume 


An excellent example of results is 
the Shaw - molded kitchenware 
handles for Everedy (shown above.) 
The problem was to mass produce 
a high quality handle with easy 
assembly features, at low unit cost 
Through complete cooperation with 
Everedy, the solution was fouad in 
this attractive, comfortable handle 
molded from a heat-resistant 
phenolic. It was transfer molded (a 
Shaw patent) .to eliminate parting 
line flash which cut finishing to a 
minimum...result: reduced costs. The 
handle fits Everedy’s whole line, 
and is assembled with a one screw 
operation 
Your own plastic problems can be 
solved just as effectively, when you 
choose Shaw. Why not call in a 
Shaw representative and learn all 
the facts? 
Send for our free brochure outlining 
facilities and method of operation. 


Compression - + Transfer 


iy 
<4 S 


A 


SHAW INSULATOR CO.) AW 


160 CONT ST., IRVINGTON 11, WJ. 


Injection 


MOLDERS 
SINCE 1892 
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New Books continued 


percent conudence 

ous sample sizes 

presented regarding the number of 

places to be retained in computation 
d presentation of average, standard 
leviations and “confidence limits 


In this revision the generally accepted 


term “confidence limit’’ is introd cal 
and constants for computing 95 per 
ent limits are added 

Part 3 presents formulas, tables and 
examples useful in applying the con 
trol chart method of anlysis and pres 
entation of data as mentioned. This 

thod requires that the data be ol 
tained from several samples or that 
the data be « apable of subdivision int 
subgroups on the basis of relevant en 
gineering infurmation. The principle 
of this part are discussed largely ir 
terms of the quality of materials ar 
manufactured products 


A New Theory of Gravitation 


JAKOB MANDELKER, assist 
f mechani Georgia 
Technology. 25 
Published by) 

I 10th St., 


$2.75 





This book deals with the deve! 
ment of a new theory of gravitation 


that harmonizes with the polar nature 


of electrostatic and electromagneti “CATERPILLAR” D2 Prevents Erosion 

helds The author's approach to this Unlike wheels, the D2’s broad tracks make no 

problem is based on the premise that gully-breeding ruts; no depressed strips. After 

radiation is a man.festation of harrowing, the D2 has left no tracks. 

dire ly opposed to gravitation 
he author pr 

Universal Si 


tendency of matt Hust The D2 is a rugged, efficient, dependable writté cot 
enden of matter strates ‘ 


Nature’s provision for h« ding matte: machine because “Caterpillar” Engi- TODA 
together by gravitation. The concep neers know a quality product depends gurretin 
- € 


tion of gravitation as the correlated on quality pacts. O & S Bearings and or s 
peTars 
AND 


25 


counter force to radiation solves a 


problem that has baffled astronomers Bushings are typical of the high quality 
und scientists for many centuries equipment thet assures D2 owners long, 


rhe scope and content of the book is trouble-free service. 
indicated by the following chapter 


headings: Concept of the radiating On “Caterpillar” products O & S 
mass density; Relation between matt “Neveroil’’ Bearings and bushings are 
energy and gravitation; Theoretical } ili 

derivation of the gravitational con used to provide smooth, easy g of 
stant; Gravitation, radiation, and controls, brake levers and linkage located 
itomic dimensions; Natural system of where lubrication is difficult and often 


physical units; and The possibility of 


a New World con eption . impossible. 

Our 38th Year Manufacturing Original Equipment 
Bosch Und Der Dieselmotor 
Published by Robert Bosch GMBH 


Breitcheidstr 4, Stuttgar i v 
many. 72 pages, 63 x 93 i» 303 SOUTH LIVERNOIS + DETROIT 7, MICHIGAN 


Anyone with even only an elemen 
tary reading knowledge of German 
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New Books continued 


interested in this very well 

ed 72 page story of the de 
nent of the Bosch fuel injection 
used on diesel engines. The 

1 work of art, extremely well 
rated and clearly written. It in 
th historical levelopn ent ol 


+ . 7 o ‘ eS os 

nt ii combustion engines as WCli 

miniatlre Slip ing anit the development of the Bosch fuel 
injection system The book commen 


orates the completion of the one mil 


lionth fuel injection pump at the Stutt 


. 
gart-Feuerbacher works of the Robert 

commutator assemblies =< 
After a brief two page resume of 


deve lopment of the internal com 
engine, the book then goes 

igh the development of the va 

rious ignition systems and fuel inje 
tion systems. Following this, the book 
presents the historical development of 

the various types of Bosch fue! inje 
pumps and valves as applied to 
PROBLEM: liesel engines. The concluding pages 

© 6 INSULATED 2 ULTRA MINIATURIZATION — Design »f the book are devoted to illustra 
CONTACT RINGS and mass produce an extremely miniaturized slip ons and desc ription of the manufa 
oh - Width 030 ring assembly. Reduce diameter of rings to absolute turing and inspection processes at the 
BARRIER WIDTH 015 


© RING DIAMETER .045” : : 
© WEIGHT 5.5 GRAINS eaprannanes olininate accumulated errors common Anyone interested in the design and 
(1/80 OUNCE) to “assembled” slip rings levelopment of diesel engines will 

© RINGS 60-70 BRINELL find this book extremely interesting 
PPE SOLUTION: ELECTRO TEC EXCLUSIVE* METHOD opies can be obtained by writing 
2 em } s 4] Wee 

FRICTION MINIMIZING of unitized, one piece construction provided a : Bosch GMBH at the above 


SURFACE DEPOSITS prompt. economical solution to this problem. Final 


© 1000 Bp design was even smaller than was originally speci- 
© COLOR CODED LEADS 


minimum to lessen torque friction. Maintain micro Bosch works 


fied and tolerances were held to closer limits 


Introduction to Heat Transfer 


F 5 5 4 AUBREY I. BROWN avd SALVATORI 
TESTED AT Same Exclusive* One-Piece Construction Used in Me BMaacn Debartecnt ry “. 


eae Oe All Electro Tec Assemblies 


har 
Engineering, the O/ State Ur 
Diameter of Electro Tec assemblies range from rsity, second edit Published by 
.045” to 24” cylindrical or flat. Cross sections of the McGraw-Hill Book ¢ 330 i 
rings may range from .005” to .060” or more. Rings {2nd St., N rk, N. Y. $4.50 





are polished to a jewel-like finish can be held to 
ne origin opyect writing this 
SILVER ON four micro-inches or better. Regardless of size, the allies , : = 7 5 
ONE PIECE same exclusive Electro Tec manufacturing tech- 
NYLON tion to the subject of heat transfer suit 
FORM nique is used to guarantee precise concentricity, - 

ible for use as an undergraduate text 


ok, namely, to provide an introdu 


higher dielectric strength, longer life and closer A 
tl ok and as an aid to engineers 
olera . 1 1 . 
practice, has been kept in mind in the 
ELECTRO TEC preparation of this second edition 


WRITE FOR LITERATURE! 


A completely illustrated, four poge folder Solicitation of the opinions ot 
i tt inf ti ' T f + r ! 
contains full information on Electro Tec ‘ . he firs € lition has revealed 
Miniature Slip Rings and Commutotors 


8 FLAT RINGS 
WITHIN 
%” RADIUS y Describes the Exclusive’ method of con 
/ . struction thot has mode Electro Tec the A vanced or rigorous treatment of the 

leading supplier to Americo’s major in } } 2 ~ 
ject by earlier introduction and 


+} } 
uithougn a few suggest a more 


strument monufacturers. Send for yor 

tree copy today on company letterhead treater application of the unsteady 

tate considerations, the majority opin 

00 . on definitely favars kee ping the treat 
~~ ae nt at the same level as in the forme 


edition. The authors have therefor 

ELECTRO TEC a/ CORPORATION endeavored to adhere to this opinion 
with the hope that for many this intro 

SO. HACKENSACK NEW JERSEY juction to the subject will serve as a 
foundation for more advanced study 


PRODUCTS OF PRECISION CRAFTSMANSHIP he et Came Te Ree 


nade desirable partly by the appear 
BY A NEW AND REVOLUTIONARY PROCESS ance of rer data pana Bea 


i 


“PATENTS PENDING 


tivity and viscosity of air and other 
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For variable pressures up to 3000 p.s.i.... 


HELE-SHAW 


THE FAMOUS HELE-SHAW is a radial piston v ariable 
displacement fluid power generator. It is remarkably easy 
to apply to the machine it serves . . . may be installed on 
or near the machine, remote from it, or incorporated as 
an integral part of the design. 

In the Hele-Shaw pump, pressure and reversal of flow 
are controlled directly at the pump. Discharge is infinitely 
variable irom zero to maximum . . . and can be reversed 
instantaneously or gradually. Capacities range from 3% to 

g-p.m. and upward. 








For pressures up to 5000 p.s.i.... 


HYDRAMITE 


THE HYDRAMITE is a radically new radial-piston con- 
stant displacement fluid power generator . . . has an over- 
all efficiency of 85% without supercharging. Direct-driven 
through a flexible coupling, Hydramite rotates in either 
direction . . . can be foot, flange or face mounted. It is 
available in 3, 5, and 10 g.p.m. oil capacities. 

Products of American Engineering Company, the nen 
Hele-Shaw and Mydramite Pumps are outstanding in r E UCT oy 
their respective high pressure ranges . . . bringing users Paced C4 
top efficiency and economy on a vast and growing variety ‘ — 
of hydraulically-operated equipment. Mail coupon for 
full information. 


f pe 











Americ an Engineering Company 
2501 Aramingo Avenue, Philadelphia 25, Pa 


Gentlemen: [) Kindly send me complete information 
about the new HypraMire. [) Hele-Shaw 


Cc ©) 14) P A N. Y OE Se Tith 
PHILADELPHIA 25 PENNA Company___ 


Power,-Taylor ang -PRerfect Spread Stokers, Marine 
Dieck Auxiliaries, Lo-Hed Hoists, Lo-Hed Car Pullers 2 ——— Zone_____State 


AE Products include: Hytiramite and Hele-Shaw Fluid Address — . ' . i 
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The Swing 
is to 


Durakool 
a dependable 


10 YEAR SWITCH 


teel-clad with mercury to mercury contacts, the 
skool hydrogen filled switch is perfor ming 
sensational dependability. 
Millions of con‘acts without a falter 
% Positive “Make and Break” contact action 

Withstands high temperatures 

torage 
new models—! to 65 ampe 


in size, increased capacity 





seeDurakool 


MERCURY SWITCHES 


See Telephone Directory for Local Distributor or 
write 


Durekool, inc Elkhart, Indians 


Dependable Hydraulic Seals 


Minnesota O-Rings function in air or gas 
systems as well as in hydraulic systems. Air 
cylinders . . . hydraulic valves . . . hoisting 
mechanisms ... water pumps. . . bottling 
machines . . . refrigerators . . . motors . 
lubricators . . . are a few of their uses. 
Minnesota’s exclusive injection process makes 
possible very close dimensions, uniformity 
in mass production and downright economy. 
We use special compounds of synthetic rub- 
ber to meet your exact requirements. Let us 
make a quotation on your next hydraulic 
packing installation. 


Manufacturers of 


Diagram shows 


all types of small typical ins.allation: 


rubber parts 
Write for O-Ring Catalog O 
MINNESOTA RUBBER & GASKET CO. 
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gases whose properties are involved 
in many problems of heat 
convection. In view of 

application of the relationship I 

fluid flow and heat transfer, 

been felt for additiows to the mat 
on fluid flow. Additions have 
made also to the chapters on con 
tion and radiation, particularly rel: 
ing to the characteristics of insulatis 
materials and to calculations of 
radiation. Several chang 

clature have been made 

conform more closely to curre 

ards. Throughout the book 
perience in the classroom 

the need for clarification 

has been made to improv 

tions; and the number 

problems at the end of 

been more than doubled 


Report Preparation 


FRANK KEREKES, Assistant Dea 
Engineering and Rosrey WINFRI 
Professor Civil Eng 

P 


a standard 
nsmitting ideas. How 
tool for particular 
how to use it effectivel 
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typewritt 
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ipating the needs ot 

pon employed 

com rehensive treat 
ish and compositio n is omit 
| 


though the authors stress 


ince otf orrect 
onvincing expression, they 
, , 
proached the preparation of 
the basis that the skill of writis 
but one of the basic tools 
Report preparation is a specialized 
ipplication of communication which 
iddition to English, uses importar 
specialized techniques in the 
1 , , : ! 
lection of data, in the assimilation 


inalysis of the pertinent informati 


the exercise of discriminating j 
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AM EXAMPLE OF A 


Sealing shape 
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if it needs a special shape to seal, guide or.protect, 


Think about your product. Does it have a 
panel, door or window that slides, glides or 
swings? Does it require a seal to protect 
against moisture, heat, cold, dust, or air 
leakage? Does it need some type of channel 
to guide its motion? 

We design and mass produce ingenious 
shapes or complete assemblies to do such 
jobs. We do this by forming metal, rubber 
or fabries ...and bonding them together 
permanently by unique construction and 
processes. We stamp metals to unusually 
close tolerances, injection-mold plastics 
in any shape desired. And we can do 


we can. design it.:. mass produce it...economically 


it at very low cost! 

Such techniques have helped us become 
the world’s largest producer of the window 
channel and weatherstrip which seal your 
automobile against moisture, dust and cold. 

If this specialty of ours suggests an idea 
for improving your 
product or reducing its 
cost, we'd like an oppor- 
tunity to discuss it 
with you. Or write for 
a copy of our new book- 
let, ‘‘We Put Ingenuity 
into SHAPE”. 


Me Sandtd Faadddale 


DEPT. 0. GENERAL OFFICES: 2130 WEST 110 STREET + CLEVELAND 2, OHIO 
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ment, and in the expression of ideas by 
graphic and mathematical systems 
Therefore, the emphasis is upon the 
omplete process of preparation rather 
than upon the single skill of writing 
lypical chapters include—Planning 
the Investigation and Report, Colle 
tion of Information, Format and Ar 
rangement, Tabular Presentation, Prep 
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iration of Illustrations, and Magazine 
Feature Articles and Technical Pay ers 
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Plant Layout 


x 
A 


JOHN A. SHUBIN 


\ 
%, 


Ma ment conshilant 


MADEHEIM, consaulti 


N 
CF, 


*Bottlesby just can’t seem to miss since ages, Ox9in. Publi 
he lined his glove with slip-resistant Hail. Inc.. 
4-WAY Safety Plate.” N.Y. $7.35 


eR A “s+ SSS This volume brings together in a 
IIIS >> 7 ~~ " ingle book the | . 


principles, techniques, 
procedures connected with the 


For greater safety under foot, election and layout of plant facilities 
Plant layout engineering is described 


A 


WA 
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in your plant and on your products 18 the task of solving the problems 


facing manufacturing plants when 
, eds arise for creating additional out 
put capacity, for modifying existing 
s facilities to produce new or redesigned 
models 


and to reduce production costs 


in order to meet competition and 


. maintain profitable operations 
Such related considerations as eco 
nomic change and growth, the char 
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S industrial processes, 
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on, product design, tech 
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Easy To Fabricate Easy Assembly 
Materials Handbook 


GEORGE S. Brapy. Revised 7th Edi 


7 
ve 


A i> New Bulletin with New 
ideas — Just Out! Bulletin dom nih cee Pal Ps “ 

Fl. Complete engineering “ pass a ee . 

Graw-Hill Book Co., Ini 330 H 

INLAND STEEL COMPANY, Dept., 10! and application data. nd St. New ¥ ‘ger Me 
38 So. Dearborn $t., Chicago 3, til Send for it! bond , Neu re 18, N. $8.50 


es Offices: Chicago, Davenport, Detroit 


*<14E 
PA 


Ay 


indianapolis, Kansas City, Milwaukee. New This handbook presents pertinent 
York, St. Lovis and St. Paul STOCKED BY LEADING STEEL WAREHOUSES 


on engineering materials 
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CHEMICALS 


mi PROCESSES 
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Alodine™ 


PROTECTS ALUMINUM 
ANCHORS THE PAINT FINISH 





1Y 





il app 1 


MEETS GOVERNMENT SPECIFICATIONS 
MIL-C-5541 U.S. Navord O.S. 675 
MIL-S-5002 16E4 (Ships) 

AN-F-20 
AN-C-170 (See MIL-C-5541) 


U.S.A. 72-53 (See AN-F-20) 
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An 


prese ntation 


Design of Machine Members 
ALEX. VALLANCI ( ‘Dp 


Reed R r I ( ind P 
VENTON Levy DouGurTiE, 
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EFFECTIVE, ECONOMICAL 
EFFICIENT 


ALODIZING is an electro- 
less protective surface conversion process 
for bonding paint to aluminum and pro- 
tecting the metal. 


Tough, durcble ALODIZED surfaces are 
obtained easily and rapidly by immersion, 
brushing, or spraying in a multi-stage 
power washer. 


ALODINE amorphous phosphate coatings 
provide extra paint permanence and extra 
durability for aluminum parts and products. 


BRUSH “ALODINE’ PROTECTS ALUMINUM 
IN THE FIELD, SHOP, OR HANGAR 


Brush ALODINE is easily ap- 
plied in a simple brush-on or flow coat process to 
large assemblies and surfaces—airplanes, trucks, 
trailers, boats, housing, building siding, railway 
cars, bridges, etc.—that are too bulky or too remote 
to be conveniently treated in tanks or a multi-stage 
pover spray washer. The cleaning and coating 
chemicals for Brush ALODIZING are shipped in 
bulk or in the convenient Brush ALODINE Chemical 
Kit No. {. This Kit contains enough chemicals to 
treat about 1,000 square feet of surface and is an 
ideal package for use at airfields of commercial 
airlines or of the Armed Services anywhere. 


e) 
Pioneering Research and Development Since 1914 


AMERICAN CHEMICAL PAINT COMPANY 


| AMBLER)) .PA- 


Menvtecturers of Metallurgical, Agricultural ond Pharmaceutical Chemicels 











ALUMINUM 
ZINC 
BRASS 


WE ARE tQuipPtD 
AND TOOLED TO 
senvi YOU NOW 
Prompt Delivery 


PERSONALIZED SERVICE 
Quality Workmanship 


We at Cincinnati Die Casting Company are 
thoroughly familiar with the useful of die 
castings in teday's production schedules. From 
die-making te finished Aiuminum, Zinc, or 
Brass DIE CASTINGS, p dy and relati 
ships between die and alley are controlled 
with scientific accuracy te meet your design 
specifications. 
For the best operating results and personalized 
service—where quality workmanship is a 
scientific fact—-we have, time and again . . 
the handi of time end circum- 
stances for many, many manvfacturers with 
Cincinnati Die Castings. Send us your specifi- 
cations . for Civilien or Defense ovders. 











CRAFTSMANSHIP 
Te die cast the 
above Aluminum 
Overhead Door 
Cable-drum was 
difficult because 
the die split four 
woys ... and 
because the tol- 
erances were 
close, and both 
@ left and right 
hand spiral were 
cast in the same 
Ge <« «2... = 
using different 
cores. 


Contact the 
Representative 
Nearest You . . 


Boston, Mass.: 

C. ALEXANDER HOFFMAN 
MAlden 2.4564 
Colembus, Ohio 

LEWiS J. BOOTH 
Lawndale &- 1862 
Pontiac, Mich.: 
ALBERT A. STANKER 
EMpire 3-3320 
Rochester, N.Y.: 
JOHN CLOUGH 
Py 3849 


is, Me.: 
reepenice D. Garza 
Terryhill 3-1456 
Wilmingte>, Del. 
8 


CINCINNATI DIE CASTING 


COMPANY 


2100 SPRING GROVE: AVE. 


CINCINNATI (14), OHIQ 





New Books 


continued 


Ds 
, I y 
ntly is not intended 
theoretical text; it 
veen and 
the chapters have been 
r 


theory 


cases rewritten to 


to date 
lition include 


up 


standard rotation is 
¢ KI rn ! 
possible; new materia! 
in the 
riveted 


chapters dealing 


resses, joints threaded 
fastenings, power screws, gears and 


hoisting ad power chains; ex; inded 
presentation and | t 


of endurance 


oading, columns, stru 


mor 


A considers number 
} 

\ | 
ems are 


rr 
able 
xroblems have b 


ded t 


an 
inten 
discussed 1 

the student 
often 


thinking of 
+} + 


hat there is no one answer 


1 design prol blem and also that th 
hat have no answers 


1ere 


problems t 


Viscosity and Plasticity 


ANDRADI 


volume consists ol 


given by the author 


Graduate 
the London s¢ 


Post 
the 
Association 


tron of 

Chemists 

iuthor presents a purely 

approach to various difficult 

involved technical aspe ts of 

and duplicat 
rial that can be 


VIS 
plasticity without 
found in 
books and literatur 
I, be 
ission of 


the 


sity 


gins with a general 


types of flow that 
fundamental 


and also 


into concep 
kine 
t is proposed that if 
fundan 
the 


tween adja 


mati 
the 
vibra 
and 
cular 


Visce 
of the rental 
1 

moic ule, 

ent 
known, it is 


tion, the mass of 
distance be molk 
layers are possible to 
{ ppr value of viscosity 


app! 
ld by ons 


oximate 
idering the rat 
momentum 

This makes it 
viscosity of 


found in ta 


ication of 


layer possibl 


timate the a liquid 


properties bles of 
onstants. Formulas for eval 


this approximate viscosity are 


also for the variation of 


t temperat r 
a empera ure 


Il presents some funda 


aspects of the 


Newtonian 


viscosity 


and non-New 


Propuct ENGINEERIN« Ocioper. 195] 











ae 
4 
\ 


MULTI-SPEED 
and REVERSING: ee 


STRAIGHT-THRU 
FRONT WIRING 


| © “RA” ADVANCED 
| : 13), a 


SMALL SIZE 
LIGHT WEIGHT 
POSITIVE INTERLOCK 
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SIZE 1 — 3 PHASE 
2-SPEED SEPARATE WINDING 
NEMA TYPE | 











TOTAL DEPTH INCLUDING COVER 4” 


Wherever A.C. across-the-line type of motors are employed, the advanced AVAILABLE | 

design of Arrow-Hart Multi-Speed and Reversing Starters will assure max- 0, | 

imum rated performance and long motor life. The revolutionary “RA” IN NEMA 

design is years ahead of present day solenoid type controls a fact TYPES 

acknowledged hy more and more design-engineers, electricians, distribu- 

tors and buyers. An exclusive A-H balanced knee-action bellcrank fulcrum 

mechanism accounts for superior cperating performance in just /2 the space . : 
required by conventional controls Ya the weight, too. Other features ; E Sine she Camere! be tele) 
include 50 to 60% better arc resistance; big, rugged contacts; straight- . 
thru front wiring; positive mechanical interlock; overload protection; easy 
to wire and easy to service. Be convinced! Write for folder complete with 
operating features, dimensions, ratings and other information. 


BUY WITH CONFIDENCE PROFIT BY PERFORMANCE 


THE ARROW-HART & HEGEMAN ELECTRIC CO., HARTFORD, CONN., U.S.A 


, ESTABLISHED 1890 





JUST | ARROW-HART 
) ah) 7- SPEED STARTER 
(a phe cagcad 9 MOTOR TYPES a e 
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EXCLUSIVE "RA" DESIGN 
FIRST TO BRING YOU STRAIGHT-THRU FRONT 
WIRING PLUS POSITIVF INTERLOCKING DEVICE. 


Arrow-Hart Multi-Speed ond Reversing Starters, affording unusual 
flexibility with reliability, are available in multispeed for separate 
wound motors or consequent pole for reconnected type motors and 
reversing, in single phase, two or three phase and two phase four wire 
Sizes 0, 1, 2, 3 and 4. One single 2-speed, consequent pole reconnected 
type con be used with constant torque, variable torque or constant 
horsepower motors 


SIZE 3 — 2 speed reconnected winding — 3 phase, note location of 
positive interlock (in “OFF” position). Wiring diagram points up 


simple straight-thru front wiring with vertical overload relays 


4 OSITIVE MECHANICAL INTERLOCK 


F.ee release transfer action consistently true. This principle positively 

prevents closing of both sets of contacts of an interlocked contro! at any 

one time. Special roller type, free-floating deflective linkage assembly 

is positioned on a braced and true structure, eliminating binding or wil 

sluggish action. Reverse contacts do not close until forward contacts °° 
ere completely open : 


POSITION 


Wp 


Kuge savings in space, time and work ore accounting for growing 
acceptance of Arrow-Hart motor controls by installation and meainte 
nance men. Straight-thru wiring with vertical overload relays accounts 
for faster and neater layouts at savings up to 30%, direct routing 
without crossovers, and immediate circuit identification 


Consult your local distributor or write the factory for engineering 
service. 


ARROW-HART 


ANDUSTRIAL CONTROL-DIVISION 
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tonian liquids, suspensions and gels 


Lecture III, considers the flow of to the man who wants 
x 


solids under stress, including — the 


effects of tempera he a thor also me UNBIASED ADVICE or 


points out why behavior predicted on 


pRgy Ranh pore For ay , -MOLDING MATERIALS 


real metal 


Alternating-Current Machinery 


BENJAMIN F. BAILEY, Prof ’ 3s What molding material is best? Which is cheapest? 
us of Electrical Engineering, and That's where American Hard Rubber Company serves 

James S. GAULT, Profe f Ele so well—and so often. We can select from literally 

trical = Engmneert niversit hundreds of hard rubber compounds... many thermo- 

plastics . . \and several unusual materials like Ace- 

Tex or Ace-Hide shown below . .. plus complete facili- 

N.Y. $6 _ ties for molding, extruding, machining, finishing, etc. 
sake Ask our advice. Ii’s impartial. It's free. 


undergraduate courses in alte f Y 


irrent 


u 42 





transformers and 
of synchronous 
chines 
phase 
theory 
book « 


and meth 





ial mach 
treated briefly 

Since the book is not intended as a 
design text, very few design formulas 
are included. Nevertheless, particu 





larly in the case of motors, certain de 
sign features are discussed in conne 





tion with their effe upon starting 
performance and normal operation 

Where it is helpful, the use of 
but major 
emphasis is placed on giving a clear 
physical picture of machine operation, 
and developing 1 


analyze machine behavior. In order to 


mathematics is not avoided 





the student's ability to 
ivoid breaks in the continuity, most 
of the more involved mathematical de 
velopments are deferred to the 
three chapters 

The material covered is suited to the 


. ’ 
needs of all electrical engineering stu 





der.ts, regardless of their specialized 
interests. Some additional material, 
however, i 1 for power majors 
who wish to go further, and to provide 
a link with subsequent courses in ma 
chine design or control and operation 


Dynamic Motion and Hard Rubber Company 


Time Study 





T? MERCER STREET + MEW YoRm 13, &, ¥. 
JAMES J. GILLEsPIZz, MANAGEMENT 
CONSULTANT. 140 pages, 54 x 84 in ! f 
2 : } Fs 
- 


Published by Chemical Publishing ¢ 


] Br Riy? N. } $3.75 ; 2 f F/- 
Although the apy lication of motion ‘ —_— SEND FOR PREF ACE HARD RUBBER Fd 
study in industry has been of consid — AND PLASTICS HANDBOOK ee 


erable value it has, in recent years, 
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Rubber is playing an increasingly vital part throughout industry. Modern 
compounding has developed natural rubber and synthetic polymers into ideal 
materials for applications in which they could not have been considered a 
few years ago. Today, rubber moided parts with unusual properties and 
characteristics that overcome problem conditions are replacing standard 
materials that have inherent deficiencies for many applications. 
ACUSHNET has every modern facility and technique for molding 
rubber parts and products with 
absolute precision 


Rubber Handbook 
PROCESS COMPANY ae sent on request 


New Bedford, Mass., U.S.A. 


Address all communications to 768 Belleville Ave., New Bedford, Mass. 
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descended to comic levels. Actually, 
the art has become micromotionism 
ind, with its motion cameras, therbligs 
micromotion clocks, lights on the op 
erator’s limbs and its simo charts, it 
has become a complex, unwieldy tech 
nique. Worse still, with its wide ac 
ceptance and publication of principles 
such as that of minimum movements, 

has become divorced from practi 
al, humanitarian knowledge; this 
principle insists that the hapless op 
erator to be tied to finger movement 
if that is possible, because these move 
ments are fastest in time 

In this book, work activity is re 
lated to work psychology. There are 
psychologies of nearly everything but 
work, and that a work psychology is 
here developed and applied is of sig 


iificance 


Elementary Problems 
In Engineering 


H. W. Leacu and Georce C. BEAK 
LEY, Professors of Engineering, Tarle 
fon Stale ( lle ge 269 pages, Ox9 im 
Published b y i he Mai Mill in ¢ 60 
Fifth Ave New York 11, N. Y 


50 


This text is written for use in engi 
neering problems courses. All prob 
lems and explanations are based on 
the assumption that most problems 
courses are offered in the freshman 
year. Subject matter and problems 
have been selected with the thought 
of helping students adapt themselves 
to college work and also to assist in 
the transition from high school te 
the college engineering level. Sec- 
tions are included on slide rule man- 
ipulation, logarithms, elementary trig- 
onometry, motion equations and basi 
principles of mechanics to paraiiel 
and suppiement the work in first year 
college courses in algebra, trigonom 
etry, engineering drawing, chemistry 
ind shop work Explanations in this 
ck are not assumed to be complete 
discussions of the subject matter in 
volved, but rather a set of reference 
notes for student use. The number of 
{rill problems included will meet most 
normal needs for courses meeting 
three hours per week for two semes 
ters. Stated problems included are de 
signed to itlustrate basic principles of 
mathematics and physics, and at the 
same time, to stimulate students’ 
thinking and interest through certain 
engineering —_ applications Certain 
problems have been included, the solu 
tions of which will depend on infor 
mation to be gained from outside 
tables or handbooks 

One of the objectives of a problems 
course is to teach neat, orderly, and 
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systematic methods of presenting 
problem solutions. The authors have 
ompiled a workbook of problems to 
supplement those given in the text 
The problems are prepared so that a 
minimum of layout work needs to be 
done by the student. This provides 
more time for practice in slide rule 
technique and problem analysis. The 
pages are perforated so they may be 
turned in as separate assignments 
These workbooks may be secured from 


the authors 


Encyclopedia on Cathode Ray 
Oscilloscopes and Their Uses 


JoHN F. Riper AND SEYMourR D. Us 
LAN, 982 pages, 84 x 11 in. Published 
by John F. Rider Publisher, Inc., 480 
Canal St., New York 13, N. Y. $9.00 


This book presents a Cross section 
of cathode-ray-oscilloscope theory and 
applications, which covers most of the 
fields where this device is used, Con- 
currently with the increased use of 
cathode-ray oscilloscopes in radar, 
television and other electronic fields, 
rapid advances have been made in 
the use of the device in non-electronk 
studies. Such quantities as vibration, 
pressure, rotary motion and light can 


be converted into voltage waves that 


can be displayed and analyzed on the 
screen of the oscilloscope 
The topics covered include extensive 
data on the construction and opera 
tion of oscilloscopes, then goes on to 
discuss specific types of applications 
Chapters on the latter include: Phase 
and Frequency Measurements; Test 
Audio-Frequency Circuits; Waveform d 
Observation in Television Receivers y i Meld 
Electrical Measurements, Scientific and Wide 
Engineering Applications and, Com eatveany 
plex Waveform Patterns ey 
The text is written to be understood 
by the non-electronic engineer. The 
only assumption made is that the 
reader has a general background in 
electricity and magnetism and knows 
the rudiments of vacuum-tube theory : 
and application Preferred power for portable conveyors, too — the world’s most widely ueed 
single-cylinder 4-cycle, .ir-cooled gasoline engines on machines and toole 
for industry, construction, railroads, and on appliances and equipment 
- ° . ° for farm and home 
Engineering Graphics TT 
loHN T. RULE and EARLE F. Watts IERE is a Briggs & Stratton engine service 
professor and head of Graphics se organization, factory trained and supervised, near you — 
n, and late associate professor ¢ with a stock of genuine Briggs & Stratton 
Graphics section, respectively, Massa parts for all models. The Briggs & Stratton service organi- 
chusetts Institute of Technology. 298 : , nee ; : 
; ; oJ zation network is the largest of its kind in the world. 
pages, 6x9 in. Published by McGraw- Bri &S C ; - ‘ ee 
Hill Book Co., 330 W’. 42nd St.. New riggs & Stratton Corporation, Milwaukee 1, Wis., U.S. A. 
York 18, N. Y. $3.75. 
In the preparation of material for 
this textbook, the authors have been 
guided by the belief that: ‘The mod 


In the automotive field Briggs & Stratton is the recognized leader 
and world’s largest producer of locks, keys and related equipment. 


a 


> 
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graphi S ourse should develop 
basic theories of both the analyt 
ind = repr sentational sides of 

It should concern itself with 

to understand and use 

illowing itself to be domi 
professional details and 

practices which can be easily 

in special fields. Further 

more, manual skill in the use of 
lrawing equipment can be taught as 
well; for example, by a problem in 
iphical integration as by the draw- 


ic \> ng of a machine part 
Wh TO ke CLEAR \) X In conformity with this philosophy, 
a vb —— the authors emphasize underlying 
sU theory. The principles of projection 
ERA OE ‘sHost? pictorial drawing, dimensioning, and 
4 the construction of working drawings 
presented through the use of 
: ‘ : , simple examples. Specialized shop 
Specify pra % Tracing Cloth, and you'll get practices, knowledge of symbols, 
f fasteners, keyways, and the 
clean, clear, “ghost-free” blueprints no matter duced to a minimum, for 
' so that this ilormation 1S 
how often you erase the drawing. ov no Dh rw wos sales 
ands. The aim of this part of the 
is not to train a practical drafts 


i but to give the engineer 


You can re-ink dietas lines on Arkwright 


‘ fanchh oo - - . - = nan in detail 
cloth without “fegthering” or “blobbing”. More im- usable knowledge of the principles 


: : V ich the draftsm: s 
portant, you ca# be sure that drawings will never a a the draftsman work 


text discusses and coordinates 


become brittle, opaque or paper-frayed with age. the graphical processes that are of 
‘ ' ilue to the engineer. It develops an 

. A ee a’ , F oranhice that ¢ . 
hey’re good reasons for you to remember: over-all theory of graphics that show 

: eader the capacity of the graph 

if your work is worth saving, put it on processes, and aims to give him 
ability to appraise the merits of a 

Arkwright Tracing Cloth. Want a sample? graphical solution with those of an 
zebraic solution of any problem he 


Write Arkwright Finishing Co., Industrial Trust may encounter 
Bldg., Providénter- RL. 


Industrial Piping 
g 


CHARLES T. LitTLeTon, | 
wee of Piping 
R. A. Dickson. 394 
Published by McGrau 
f y, In 330 U 


18, N. Y. $8.00 





practical book that brings 

a single volume a store 
information on industrial 

points out what materials 

what kind of pipe and fittings 

1 be used, and where. It pro 

les pertinent data on scores of dif 
rent materials and types of piping 
quired in the chemical, process, and 


j ' petroleum industries and power 
ARKWRIGHT | aes ee ee 
eriai and another 


&§ ; The book explains the procedure 
pacing j : r designing and erecting a modern 


istrial plant from preliminary flow 


: / heet and plant plan to the final erec- 
AMERICA’S _ dings FOR: tion drawings. The 


simplest and 
tical methods commonly 
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“Your retaining rings were selected originally 
since it was obvious that a substantial saving in 


both material and labor cost would be effected 


by their use.” 

The quotation is from a letter of Air Purifica- 
tion Service Inc., Newark 2, New Jersey, whose 
excellent “Vapor Roll” illustrated above is so 
widely used in hoes, business places, hospi- 
tals and other institutions to kill air-borne germs 
and viruses. 

Examine the design of your machines and 
products. No doubt these inexpensive, efficient 


artificial shoulders can increase your profits too. 
Retaining rings have endless uses ranging from 
drill presses and heavy duty engines to toys, 
gadgets and small parts of innumerable articles. 

It's wasteful to cut down shafts to make 
shoulders. Redesign to groove smaller shaits 
and housings and use these high grade steel 
rings. 

Let our engineers consult with you. Send for 
folders. 

Don't pass up this opportunity to increase your 
margin and your sales. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY 


MILWAUKEE 2, WISCONSIN 


National 
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eS aS 
Product noble . 
"SOLVED BY 


MIDLAND 


WELDING Nuts 


Assembly/of Master 
| ylinder Simplified 
The problem oles to eliminate the necessity of holding 


nuts on under side of bracket while the bolts were 
turned into‘place. 


With Midland Nuts securely welded to the under side 
of the bracket it was simple to slip the master cylinder 
into place and tighten the bolts. 

Midland Welding Nuts save time—reduce costs. 

Your similar production problems will benefit from 
use of Midland Welding Nuts. We would like to show 
you how. Write or phone today. 


THE MIDLAND STEEL PRODUCTS CO. 


6660 Mt. Elliott Avenue + Detroit 11, Mich. 
Export Department: 38 Pearl St., New York, N. Y. 





World's Largest Manufacturer of 
AUTOMOBILE and TRUCK FRAMES 


Air and Vacuum Air and 
POWER BRAKES Electro-Pneumatic 
DOOR CONTROLS 





New Books continued 


ed to solve such problems as deter 

ining pipe sizes and pressure drops 
are p.esented For each servi 
tc is furnishe 


water, gas, steam, ¢ 1 
naterial covering methods of flow 
calculations as well as the material 
fittings, and valves used for that 
specific service Tables of fittings are 
grouped according to the services for 
which they are generally used for 
con\ nient reference 
Each of the most recently develop 

piping materials, alloys, and _plast 
used in modern industrial plants ar 
discussed, with their advantages 
disadvantages indicated. A_ table 
valve equivalents for valves in the 
pressure classes up to 600 poun 1s is 
given. These equivalents give the cat 


alogue numbers of about a dozen lea 


ing valve manufacturers 


Electric Circuits For Engineers 


Epwarp K. KRAYBILL, Assistant Pr 
fessor of Electrical Engineering, Duk 
University. 212 pages, 6x9 Paul 
ished by The MacM 
Fifth Ave New York 


$3.85 


The complexity of modern industry 
and the magnitude of its development 
have made it imperative that a quali 
fied engineer have considerable know! 
edge and a high degree of skill in one 
particular field. Equally important is 

requisite that a successful eng 

r be well acquainted with imm« 1 
ly related branches of engineering 
and, moreover, have at least a working 
knowledge of certain fields that may 


ir to be quite un ited 

engineers, regardless of their 
specialization, can 

'ly without a certain mini 

juaintance with electricity. Er 

rineers in most fields must know how 


' 
to make intelligent designs and appli 


lectric devices. To do so 


an understanding of electr 
the fundamental _ bi 
which t analysis of most 
ipparatus can be reduced. An ability 
to analyze circuits is considered an im 
portant ingredient in general engineer 
ing skill. A background of electric cir 
uit comprehension facilitates further 
study in other fields of electrical engi 
neering as dictated by necessity or per 
sonal interest 

In this book, a broad picture of 
steady-state electric circuit theory is 
presented by the logical combination 
of alternating-current and direct-cur 
rent relationships into an integrated 
ind unified whole. A working knowl 
edge of elementary differential and in 
tegral calculus and physics work equiv 
alent to that given most engineering 


Propucr ENGINEERING Octoser, 1951 





New Books continued 


Students are ssent 
omprehension 0 
presented 
Certain point presentation ar 
to b noted AT (temp has heen 
ide to correlate electric phenomena 
with related (and pr erhaps more 
familiar ) phenomena in the general 
scientific held Terminology, defini 
tions and graphical symbols used are 
those of the American Standards Asso 


ation as set forth in its publications 


( al a] il Prol 
lems based on values representative of 
those occurring in variet actual 
apparatus have he 
ject certain general engineering 1afor 
mation not ntained i he text 
proper. Special effort has been mad 
to achieve lucid presentation through 
ise Ol diagran ketches an id supple 
mentary photogr 


An Introduction to 
Experimental Stress Analysis 


GEORGE HaMmor ciate Py 
; (vraduate 
Pul 


The objective of this textbook is 


to present only the basic aspects of 
i t 


the more ommonly encountered 

ethods of exp rimental stress an 

sis. A brief introduction to the 
theory of elasticity is given in the 
first chapter. Other chapters carry 
the following titles: Stress Determi 
nation from Strain Measurements 
Structural Similitude (use of models) 
Strain Gages, Variable Resistance 
Wire Strain Gage, Optical Photoelas 
ticity Apparatus, Experimental Photo 
elasticity Procedure, Analogies, Brit 
tle Lacquer Method and Miscellaneous 
Methods in Experimental Stress 
Analysis. A discussion of the evalua 
tion of experimental error and the 
accuracy of final results is given in 
the last chapter. Select bibliographies 
are appended to each chapter; these 
bibliographies cover rather completely 
the more advanced techniques and 
practices of the various methods con 
sidered. 

A serious effort has been made to 
use the terminology most commonly 
found in the literature Ambiguity 
has been avoided by using accepted 
definitions, such as those set down 
by the American Society for Testing 
Materials. The notation is that recom 
mended jointly by the American Stand 
ards Association and the American So 
ciety of Mechanical Engineers 
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vacuum 


MELTING 
TLE 


STAINLESS 
STEEL 





but THE SKILL THAT CREATED IT MIGHT SOLVE 


1951 


A PRODUCTION PROBLEM FOR Zo« / 


When your Defense Contracts or regular 
productions call for specially built pres 

sure vessels or processing machinery. . 

put the problem up to GROEN. For half 
a century we ve been fabricating compli 
cated and simple jobs in Stainless, Nickel, 
Monel, Everdur, Inconel. We know how. 
The large Vacuum Melting Kettle above is 
an example. We produced a quantity of 
these from bare specifications in record 
time. Consult us on your special jobs. 
Depend on our ample facilities, long back- 
ground, engineering skill and financial sol- 
idarity to deliver what you want satisfac- 
torily. Why not write us now ? 


WORLD'S LARGEST PRODUCERS OF STAINLESS STEEL STEAM JACKETED KETTLES 


Habs Conlerpef Tac hea 


GROEN MFG. CO. 
453. W. Armitage Ave., Chicago 39 


30 Church Street ° New York 7 
7 Fromt Street + San Francisce 1! 
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For precision and dependability look to Kollsman 


KOLLSMAN INSTRUMENT CORPORATION 


Elmhurst, New York - - Glendale, California 





Look at just two of the ways Kodagraph 
Autopositive Paper saves valuable drafting 
time for the Cleveland Crane and 


Engineering Company, 


4 @ . 

The chances are you'll be able to take similar short-cuts 
in your work... turn h urs of costly retrac ing time 

into hours of creative drafting time. 


1 Time saved... when drawings must be combined 


Many clients order custom jobs requiring electrical components 
which Cleveland Crane must obtain from outside vendors. 
Oftentimes, the designs for several of these units must be 
combined in one drawing before original drafting can begin. 
This used to be a tedious retracing job—but no longer. Now, 
desired sections of the vendors’ prints are reproduced as a com- 
posite print on “Autopositive” Paper. Exposure is in a direct- 
process machine; processing is in standard photographic solutions. 
The result is a sparkling positive intermediate . . . with dense 
photographic black lines on a clean, evenly translucent base. 
On it, the draftsman simply adds the necessary wiring detail... 


produc ing a new “master in a fraction of the old time. 


2 Time saved...when drawings must be changed 


New design must replace old detail on complic ated switch 
assembly drawings. And Cleveland Crane is doing the job 
the easy way: instead of making a new drawing—which 
would be 55% retracing —they reproduce the original on 
on Kodagraph Autopositive Paper. T hen the draftsman 
removes the unwanted lines from the intermediate print 
with corrector fluid and draws in the new detail. 
Result: a brand-new “original” is ready in three hours 
instead of 3 days. Ready to produce sharp, legible shop 


prints in the desired number. 


[XKodagraph /\utopesitive Paper 


4'The Big New Plus’’ in engineering drawing reproduction 





MAIL COUPON FOR FREE BOOKLET———— 


@ It enables you, or your blueprinter, EASTMAN KODAK COMPANY 


to produce positive photographic industrial Photographic Division, Rochester 4, N. Y. 
intermediates directly at a new, 


Gentlemen: Please send me a copy of your illustrated booklet 
r I 
ow cost. 


riving all the facts on Kodagraph Autopositive Pape 
@ It enables you to reclaim old, 

weak-lined drawings . . . repro- 

duce opaque originals and prints. 


@ It protects your valuable originals 
... produces more legible shop 
prints. 











DEGREE-GRADED 


TO HAIRLINE GTEELBACK 


FAHER 


— 


EBERK 


Newly-developed quality controls 
make and keep the All-New microTomic 
Pencils absolutely uniform! In any 
given degree microtomic leads are al- 
ways identical! Write a test order for 
New now! 


DywKe € s 
EBERHARD F 


VAN 


NEW FEATURES 
YOU'LL READILY 
APPRECIATE 


VAN 


COLOR — Dusk Gray — voted 
most distinctive, least distract- 
ing, by hundreds of draftsmen. 
New ‘bull’s-eye’ degree marking 
is on 3 sides of pencil —easier to 
find on any drafting board. 


~ 
~ 
— 
- 
“ 
— 
~ 
8. 
x 
i) 
— 
— 
a 


Best “Steelback” projection welding contact 


construction is attained by individually facing 


UICROTOMIC Van OD 


each steel disc with silver contact material. 


MICROTOMIC 


This means greater mechanical strength, and 
— A greater electrical and heat conductivity, of 

LESS SMUDGE on tracings: " , 

mMicroTomic’s 100X graphite 

leaves fewer loose, smearable par- 


«> 


the joint between silver and steel. 
ticles! New, strong, slow-wearing 4 Steel backing discs are nickel plated all over, 
. s , ° = 
HI-PENSITY Woodclinched leads! affording improved corrosion resistance. 
Contact material is cold work-hardened for 

BETTER PRINTS... wicroromic 
lines are exceptionally opaque to the best wearing properties. 
actinic rays of high-speed ‘printers’ sata cig “ , 

, ee GIBSON’S “Steelbacks” are available with 
—reproduce dead white, without 
feathering or blurry edges! fine silver, coin silver and silver alloy facings. 
Monel or nickel can be supplied as the back- 


ing material where better corrosion resist- 


Ss). * JS ance or electrical conductivity is required. 
martes against ~) test 


Test 3 All-New microTomics against 3 of Write today for our new folder describ- 
your present drawing pencils. See for your- ing Gibson “Steelback" Projection Weld- 
self which brand is more uniform. Your ing Contacts. 

Dealer has MicRoTOMICS—Order sume— 


test them—today! TRADEMARKS REG. U.S. PAT. OFF 


prt . Wlaniaclsred by 
EBERHARD FABER BR Gibsiloy Sareea 
Yd hid ki ha 
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Designed by Charles Eames and distrib- drawn shape molded in one quick and 
uted by Herman Miller, this sleek modern _ easy operation. 
chair is a top prize winner in the Museum Even though increasing military de- 
of Modern Art’s low-cost furniture com- mands are restricting large volume supply 
petition and a sensational sell-out wher- of Fiberglas reinforcing materials for ci- 
ever it’s been shown. vilian uses, it will pay you now to consider 
To best interpret the striking design . . . these versatile, low-cost materials for fu- 
to provide rugged durability ...the ture use. Why not write us today for 
molder, Zenith Plastics Company, Gar- details. 
dena, California, chose a unique new con- Owens-Corning Fiberglas Corporation, 
struction material—Fiberglas* reinforced Reinforced Plastics Division, Dept. 807, 
plastic Result: A complicated, deep- 16 E. 56th Street, New York 22, N. Y. 


FIBERGLAS 


*Fibergias is the trade-mark (Reg. U. S. Pat. OF 
of Owens-Corning Fiberglos Corporation for a 
voriety of products made of or with fibrous gloss 


FIBERGLAS IS IN YOUR LIFE...FOR GOOD! 
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FLELJLOC 


SELF-LOCKING NUTS 





60 pages of 
valuable information 


describing the line 


171,360,000 


VIBRATIONS AT 4000 
CYCLES PER MINUTE... 


of Honeywell 


Industrial Controls 











Tue KIND of information you want, right at your 
finger tips . . . on pneumatic, electric and electronic 
non-indicating controls for temperature, pressure 
and humidity. 


Included are many types of switches and relays... . 
temperature and pressure controllers . . . many types 
. and scores of other inexpensive, accurate 
an’ dependable controls. 


of valves .. 


Catalog No. 8304 is complete and factual . . . contains 
detailed specifications for all products, with complete 
supplementary price lists. It belongs in your files for 
ready reference . . . send for your copy today. 


Also ask to be put on the mailing list for /ndustrial 
Control News—a periodical publication devoted to 
new and unusual applications of automatic controls 
throughout industry. It is written by and for produc- 
tion and maintenance men. Articles are illustrated by 
drawings and photographs and graphically show how 
jobs can be made easier, costs reduced and operating 
efficiency increased. 

MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndustrial 
Division, 4459 Wayne Ave., Phila. 44, Pa. 


MENNEABAPOLES 


Honeywell 


Plain nuts with lock washers 
loosened after only ONE 
HOUR of 4000-cycle-per- 
minute operation on the 
vibrator of a concrete 
block machine at the plant 
of the Bethayres Concrete 
Block Co., Bethayres, Pa. 


When FLEXLOC Self-Lock- 
ing Nuts were installed, 
they were still tight when 
the machine was torn down 
for rebuilding after 6 
weeks operation — at 4000 
C.P.M., 17 hours a day, 
7 doys a week! 


lf you have an application 
where nuts loosen or back 
off, try FLEXLOC, the one- 
piece, all-metal STOP- and 
LOCK-NUT "that 
work loose.” 


won't 


Send for Bulletin 619-A 
today. 


“SPS- 


STANDARD PRESSED STEEL CO. 
JENKINTOWN 28, PENNSYLVANIA 


“Brow Qustaumeats- 
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@ The exclusive Orange cage 
design holds all rollers in perma- 
nent alignment—prevents skew- 
ing—permits precision-controlled 
internal clearances. Orange Cage 
Type Needle Bearings are es- 
pecially well-adapted to vertical 
installations — spindles — over- 
hung mountings—and relatively 
high speed applications. They 
are less affected by misaligned 
mountings and uneven loading 
Provide high load capacity in 
small space—assure quiet, pre- 
cision running, with long life ex- 
pectancy. Sizes from 2” to 8” 
shaft diameters. 
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@ True to its slogan “Engineered Machine Tool Rebuild- 
ing’, Simmons Machine Tool Corp., Albany, N. Y., 
redesigned and rebuilt this giant 100” Lathe into an 
exceptionally quiet, smooth-running machine, with 100% 
increase in spindle speed. Typical engineering improve- 
ments made in the headstock, included installation of 
Orange Cage Type Needle Bearings in place of plain 
bearings; Sykes herringbone gears instead of spur gears on 
two final gear reductions; pressure lubrication system to 
all gears and bearings. 


NEEDLE BEARINGS 


HE 11 Orange Cage Type Needle 

Bearings installed on headstock 
shafts in place of bronze bushings, are 
credited by Simmons engineers with 
at least half of the 100°) increase in 
spindle speed. Equally important, the 
Orange cage design permits some shaft 
misalignment between bearings with- 
out harm and prevents skewing of rol- 
lers due to uneven loading. Simmons 
rates Orange the most adaptable of all 
bearings to carry required loads within 
existing dimensions, when changing 
over from other type bearings. 


WRITE FOR ENGINEERING ff ~ 


DATA FOLDER on Orange Cage >? 
Type Needle Bearings. (ands 








AVAILABLE IN 


SHEETS 


RODS, TUBES 
PUNCHINGS 


GEAR BLANKS and 
Fabricated Parts 


In Many Grades 
and Sizes INSUROK laminated plastics comprise a preat family 


of valuable materials with many diversified uses in the 

electrical, mechanical, and chemical industries. These 

MELROSE PARK, precision-made laminates are available in more than f -y 

hl. ew : grades, including NEMA grades, grades that meet the 

requirements of military specifications, and special grades 

—a few of which are described on the opposite page. 

Each special INSUROK laminate kas a combination of 

NEW GRUNSWICK, N. J properties developed by Richardson engineers for superior 

NEWNAN, GA : < ; . performance in specific applications. Further information 

oan a : on these special grades, or on any INSUROK laminate, 
RICHARDSON "i is available without obligation. 

PLANTS OGDEN, UTAH 
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A FEW INSUROK GRADES FOR SPECIALIZED PURPOSES 


A poper bose NEMA PC laminate, for 

cold-punched electrical and mechanical 

parts involving nominal voltege-fre- 
ma qvency-humidity relationships 





A paper base laminate, suitable for many 
electrical applicctions. Meets require- 
ments ior NEMA Grode XX. Has good 
machinabii'ty 





my A paper bose laminote, for electrical and 
mechanical uses. Possesses low moisture 
absorption, excellent mechanical strength 
ond machinability. 





A paper base lamincie, for superior high- 

W frequency electronic insulation. Maximum 
stability under varying humidity. Hot- 
punches into intricate shapes. 





A fabric base laminate, meeting NEMA 
Grade CE requirements. For electrical ap- 
plications requiring greater moisture re- 
sistance than Grade C provides. 





A continuous-filoment Fiberg!as laminate, 
bonded with melamine resin. Its high 
orc resistance is valuable in many elec- 
trical applications. 


























A fine-weave fabric base laminate espe- 
cially suited for intricate parts requiring 
great strength, such as fine-pitch geors. 
Good dimensional stability. 





A linen bose NEMA Grade | laminate, 
for mechanical and electrical ports re- 
quiring fine machining, dimensional sta- 
bility, and physical strength. 





A cotton-fiber, mat base lamincte, fea- 
turing uniform strength in all directions 
in the plane of the sheet surface. For 
smooth, high-strength, machined parts. 





A strong, tough, fabric base laminate, 
suitable for gears and other mechanical 
parts subject to high impact loads. Meets 
requirements for NEMA Grade C. 





A fabric bose laminate, designed for 
valve discs, pump valves, agitotor pad- 
dies, etc., handling hot or cold water, 
gasoline, oii, and some mild acids. 





A canvas base laminate, with a high nat- 
ural graphite content. Especially suitable 
for bearings and other parts subject to 
friction. 


























Write for 


: - 20-Page Book's 
he RICHARDSON COMPANY [i 9/ === 
ce ‘ 2 ? or @ Data Sheet 
FOUNDED 1858—LOCKLAND, OHIO Bs : . on Any 
os Specific Grade 
2793 Lake St., Melrose Park, Illinois (Chicago District) 
SALES OFFICES: Cleveland * Detroit * Indianapolis * Lockland, Ohio * Los Angeles 
Milwoukee *New Brunswick, (N. J.) * New York * Philadelphia * Rochester * St. Lovis 
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Again the time has come 
to ask your company, 
and every company, to 


Get in the 


OR every ton of ingot steel produced, at least 
F: hali-ton of iron and steel scrap must have 
previously reached the furnaces. Steel is currently being 
produced at full capacity, more than 100 million ingot 
tons anoually—and there is a developing scrap short- 
age of serious propertions. Just as in the early years 
of World War II, the steel industry asks the help of 
all industry to relieve the situation, 


TWO IMPORTANT THINGS TO 00 


(1) CLEAN OUT YOUR PLANT SCRAP. 
This is a job that every company can do. 
Old, worn-out or out-moded and replaced ma- 
chinery and equipment, rails, structural parts, 


etc. constitute the “heavy melting scrap” which 
the steel industry needs most. Clean up your 
plant and yards—move out this heavy scrap into 


the channels of use. 


2 HURRY BACK YOUR WORKING SCRAP. 
Don’t let the waste of metal-working— 
turnings, borings, punchings, crop ends, etc.— 
lie around the plant a day longer than necessary. 
Keep it moving, back to the furnaces. And 
doubly important, be sure to classify and segregate 
your alloy steel scrap. Thus handled, it not only 
commands a higher price, but will help to 
conserve the nation’s supply of critical alloys, 


practically all of which are highly essential. 


Conthibuld im the National Lritrest by. 


ALLEGHENY LUDLUM STEEL CORPORATION 


Henry W. Oliver Building + Pittsburgh 22, Penna. 


Propt 





For 
PRECISION 
SPINDLES... 


Specify 


7 7 4, 
Sad ¢ ohn et i t Y 
20 ka Sa 


4, 





Whatever the type or size of Spindle you need, let 
POPE be your spindle department. 

It pays off in terms of finer finishes and” continuous 
production of accurate parts: 


The POPE System of sealed-in lubrication assures 
permanent bearing lubrication and long life. 
. 


Let us have your specifications so we can send you 
price and delivery estimates on the one best spindle 
for your job. \ 


/ 
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FOR PRODUCTS 
‘WAITING TO 
BE MADE... 


PLASTISOLS 


FOR MOULDING 
OR COATING 


rhe CHIKSAN Swivel Joints in this ORGANOSOLS 
application not only provide a flexible 


vacuum line... they make it possible to 


use the line itself as a lever arm to oper- FOR FABRIC OR 
ate the transfer plate. This means double PAPER COATING 


duty which makes possible simplification 
of design which, in turn effects savings FOR DIPPING 
in manufacturing and Operating costs. 

Wherever a flexible line can also be 
used as a mechanism, CHIKSAN Swivel 
Joints provide for precision movement 
with low torque, ample strength and 





maximum safety...under pressure or 
vacuum, Sizes from %” through 12”. 


‘or national def . la\ . . 
CHIKSAN Engineers will gladly coop- nal defense today Stan 


erate with you in selecting the correct y Plastisols and Organosols can 


Swivel Joints for your particular appli- e formulated to meet r 
cation. Write for Catalog No. 50-AH. rnment specifications, 
o = - hasis on low temperature flexi- 
f iy FA < ) eS lity and fungus resistance 
. 3 \ t cat e , t mpetitive selling tomor- 
) %, 
ow hey'll mean greater dura- 
<* 
R hty and sales appeal 
= © roduct Write today 
> ‘ { . 
. of our years 
erience: Stanley Chemical Co., 
rlin St., E. Berlin, Conn 


For « 
f) Flexible t 


pecif equirement 
Representatives in Principal Cities 


CHIKSAN COMPANY ano sussioiary companies 


NEWARK 2, N. J. BREA, CALIFORNIA CHICAGO 3, ILL 


CHIKSAN EXPORT COMPANY 
BREA, CALIFORNIA © 155 WASHINGTON ST.. NEWARK, N. J 
WELL E PMENT MFG. CORP STON 1, TEXAS ; 


2 HOU 


LACQUERS JAPANS SYNTHETICS ENAMELS 
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“welded” assembly makes large plastic parts 
practical and economical 


Look at this large, laminated plastic part. It is 19’ long with two concentric diameters 
of 13'/,"" and 9!/2"" connected by a flat ring. Think of the cost of molds for making such 
a piece—and then consider the fact that only a few such parts are required. The cost 
would be prohibitive. 

It is on problems like this that Continental-Diamond’s knowledge of plastics and 
their fabrication pays off for you. C-D engineers took two Dilecto tubes of the required 
diameters and wall thicknesses and then cut a ring from a sheet of Dilecto to just fit 
the O.D. of the smaller tube_and the I.D. of the larger 

These three parts vere then literally ‘‘welded’’ together into a strong, low cost part 
The material used to 0 the “‘welding” is one of the compounds developed by C-D in 
their vast experience of fabricating parts of Fibre, Vulcoid, Celoron, Micabond, Dilecto 
and combinations of all of them. 

If you have a problem— or a standard applivation for plastics, it will pay you to 
check with your nearest C-D office 

DILECTO (Laminated Thermosetting Plast 


in bette, CELORON (Molded High-Strength Plasti 
ov’ 9 Prod, DIAMOND FIBRE (Vulcanized Fibre 


1g " : 
Your Partner \* ¥ 4g VULCOND (Resin impregnated Fibre 


\ MICABOND (Bonded Mice Splittings 
DE-5-51 namie 


BRANCH OFFICES: NEW YORK 17 «¢ CLEVELAND 14 « CHICAGO 11 ¢ SPARTANBURG,.S C. «+ SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVE: MARWOOD LTD. SAN FRANCISCO 3 « IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTOS 


¥ f . 
( yontinental 1 \ecosssonedl FIBRE COMPANY 


Established 1895 .. Manufacturers of Laminated Plastics since 1917—NEWARK 40 « DELAWARE 
—— —  — — —— ——— —_—— 


: 
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No Problem’s 


a 
ana 
(a 


Fiery YEARS of better die casting has taught 
Precision what you need to know to IMPROVE 
QUALITY . . . REDUCE COST . . . STEP UP PRO- 
DUCTION . . . and INCREASE PROFITS. 


Through a great half century of fast-paced 

industrial progress, Precision know-how, ingenuity 

Setter and determination have contributed a lion's share 
DIE CASTING of improved production methods. 

in 


ALUMINUM 


MAGNESIUM 
AND ZINC Precision can be of real service to you. 


Today when production methods must change 
almost over night to meet and beat competition, 











CUT COST AND IMPROVE PRODUCT APPEARANCE 


Pictured ot right is an example of one of the ways in which Precision has 
pioneered in the die casting industry. The die maker is holding a die thot 
wos mode 2) years ago for casting a spur gear. Contrast it with the four 
and one-half ton modern-day die for casting a complete automotive grille 
for one of today’s cors. 


PRECISION CASTINGS. CO., Inc. 
212: Walnut St., Fayetteville. N. Y 


NOY 
YN. I 
* 


Gall a PRECISION Sxgcncer Today 
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too Tough | 
ic PRECISION!» 


¥ 

















no other coupling 
costs as little to 
use as FAST’S 


With Fast’s Couplings you get the lowest coupling cost 
per year that modern engineering can provide—because 
Fast’s normally outlast the equipment they connect. That 
means their cost can be spread out over 20 years or more! 


As two users recently said: 
cov “We've had this Fast’s Coupling since 1939... and it’s 
oats failures apparently going to last forever. |Wish) the uther equipment 
: caused as little trouble!” ... "We have two Fast’s Couplings 
... they are the only equipment so trouble-jree we long ago 
forgot we bad them!” 


If you want lower costs, freedom from coupling shut- 
downs and dependable coupling engineering—specify 
Fast’s. For complete details, mail the coupon for Fast's 
free catalog. Do it today! 





oa see ees eee 


, 
MAIL COUPON TODAY FOR FREE CATALOG! » pr°PPERS FASTE 
KOPPERS CO., INC., Fests Coupling Dept., 


Gentlemen: Send me Fast's “ atalog which gives detailed descriptions, e THE ORIGINAL 


engineering drawings, capac 'y tables and photographs. GEAR-TYPE 
Company. 
Address 


00s ccees 


2 8 8 8 ee 8 OR ER Ge INDUSTRY'S STANDARD FOR 31 YEARS 
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OIL SHOULD BE 
NON-CORROSIVE — 
NON-FOAMING — 


FLUSH OUT 
SEDIMENT 
AFTER FIRST 

TWO OR 
THREE WEEKS 


Ohio Speed Reducers, correctly installed and lubricated 
require practically no attention. There is no constant 
supervision and adjusting. The housing interior of Ohio 
Speed Reducers is so designed to direct proper lubrica- 
tion back to the bearing. Only an occasional replace- 
ment of lubricating oil is necessary. It is generaliy 
agreed among power transmission authorities that the 
most satisfactory lubrication of speed reducers is ob- 
tained through the use of high grade petroleum oils; 
as temperatures sometime become extremely high, the 
oils should retain their body and lubricating qualities 
under heat. If the unit is operated in extremely low 
temperatures, the oil should have a pour test lewer 
than the lowest surrounding temperature 


Ohio Speed Reducers are filled at the factory with the 
proper oil to the correct level. After a few weeks of 
operation, the unit should be drained and flushed and 


ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


CHECK THE Oll 
FOR EXCESSIVE 
HEATING 


NEW REDUCERS 
RUN HOT’ DURING 
BREAKING IN 

PROCESS, 


on 


old oil should be replaced or filtered to free solid 
particles caused by wearing in process. Oil should be 
changed every six or eight months under normal oper- 
ating conditions, to prevent accumulation of sludge. 


Do not have too much oil in housing; violent agitation 
of the viscous oil generates cousiderable heat, tending 
to destroy the lubricating qualities of the oil. If the 
reducer shows signs of excessive heating, check the oil 
level which should be neither too high nor too low 
Of the oils found satisfactory for Ohio Speed Reducer 
operation, the following have wide distribution and 
are generally available: 

Socony Vacuum Oil Co. — Gargoyle Cylinder Oil =600W; The 
Texas Co.— Pinnacle Cylinder Oil; Cities Service Oil Co.— 
Optinus No. 6; For low temperatures—Socony Vacuum CW Oil. 
Housing should be filled to oil level slug only. Check 
breather hole, filter hole, drain plug and level plug. 


P< eget 
READ THE TAG 





1325 EAST 179 ST. © CLEVELAND 10, OHIO 


Te 
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For many years Cleveland has cataiogued 
“larger than usually listed” sizes of hex 
head Cap Screws—stocks a fair assort- 
ment whenever possible— makes for you 
whatever you need up to 2” diameter, 
lengths to 36” Also Set Screws to 1” x 
10”.Clean, well-made screws, bright or 
heat treated. Write for sizes and prices. 


THE CLEVELAND CAP SCREW CO. 
2917 East 79th Street, Cleveland 4, Ohio 


Cleveland's standard line 
includes hex, flat, socket 
and fillister head Cap 
Screws; Milled Studs and 
Set Screws 


Warehouses: Chicago, Philadelphia, New York, Providence 


CLEVELAND Ze Qual} memenees 


NO LONGER A LUXURY 


CASTELC 5 CEH 9000 


u.s A. AW FABER @= 


CASTELL 


DRAWING 


PENCIL 


Famous CASTELL Drawing Pencil 


with Imported Lead 
now available to you 


at 


o* 


CASTELL 
LOCKTITE 
REFILL 
HOLDER 
90 


practically no 
extra cost 


“Industry demands 
legible prints—and 
the making of legi- 
ble prints begins on 
the drawing board,"' 
states Mr. E. §S. 
Fairley, of the well- 
known B. K. Elliott 
Company, Pittsburgh, 
Cleveland, Detroit. 


We agree with 
him 100%. Im- 
ported CASTELL 
Lead always has pro- 
duced more sharp 
copies per original 
drawing than any 
other pencil on the 
market. New price 
ranges now bring 
CASTELL with im- 
ported lead within 
reach of craftsmen 
who heretofore used 
ordino.y drawing 
pencils. You, too, 
may now enjoy the 
use of the world's 
finest drawing pencil 
at no extra cost, 
See your Dealer 
today. 


FABER CASTES 
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Don’t let “hard-to-dress-up” surfaces limit your product's useful- 
ness or sales appeal! One or more of these unique and practical 
Sherwin-Williams special finishes can give it glamour . . . rich- 
ness .. . added saies appeal . . . can be adapted easily to your 
finishing line requirements. Ask for full details on the finishes 
best adapted to your needs! The Sherwin-Williams Co., General 


Industrial Division, Cleveland 1, Ohio. 


1 PIMENSO “HAMMERED” 


This exclusive S-W finish is a multichromatic organic that can be applied 
to any metal or wood surface with a special gun that sprays two colors in 
a single operation. Dimenso bakes quickly to a tough, smooth, durable 
film of exceptional brilliance, It imparts deep, lasting ~olor, full of life 
and sparkie and with infinite shadings of tone. It gives realistic, 3-dimen- 


sional hammered and spot effects in toned or diffused patterns 


2, DIMENSO ONE-COAT METAL 


Dimenso One-Coat Metallic offers a high-quality hammered finish at mod- 
erate cost with standard spray equipment and a single material. It produces 
a striking, deep-toned hammer pattern and air dries or bakes to a tough, 
durable film. By a slight change in method, it is possible to produce an 
opalescent finish in addition to the hammer finish with identical film 


characteristics. Available in Silver, Blue, Green and Tan 


3. KEM ART METAL 


With this line of durable and distinctive nonmetallic wrinkle finishes, 
highly decorative effects are possible on a wide variety of products. These 
finishes are applied with conventional spray equipment and fit into any 
baking schedules, including extremely fast infrared. The film looks thick 
and tough—actually is—bwi, at the same time, it has a velvety appearance 


which is appealing and restful 


SHERWIN-WILLIAMS [2 
INDUSTRIAL FINISHES 
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1¢ 
YOUR INDUSTRY 
is on this list— 


PAPER 
AERONAUTICAL 
MACHINE BUILDING 
BUSINESS MACHINES 
TELEVISION - RADIO 
HOUSEHOLD APPLIANCES 
SPORTING GOODS 
SAFETY FOOTWEAR 
AGRICULTURE 
AUTOMOTIVE 
TEXTILES 
MEDICAI 
LEATHER 


you can benefit from 


Tyer 


Skill, Imagination & Service 





Tyer technical knowledge and 
original thinking are available 
to you to make Rubber, our 
product, more useful to you in 
your product. The same know- 
how and resourcefulness that 
led Tyer to originate White 
Rubber and Elastic Webbing in 
the early days of the industry, 
have enabled Tyer, through 
war and peace, to supply 
American manufacturers with 


THE UNUSUAL IN RUBBER 
SINCE 1856 


RUBBER COMPANY 


ANDOVER, HASSACHUSETTS® 
159 Duane St., NEW YORK 
6254 General Motors Bldg, DETROIT 
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SUB-FRACTIONAL HORSE POWER MOTORS 


Peete ecsesssestesssesee 


The Most 
Compact 
50 CFM Biowers Available Today. 


The Heinze sturdy, low speed type “2” shaded pole induction 
motor provides quiet, trouble-free operation 


with slow 





ZRS A 359" balanced air rotor 
co speed, minimizes air noises 


Operating speed, 1650 RPM (free air) 
Draws 40 watts on 115v, 60 cycles (230 
volts supplied if desired) 


Can be equipped with L type or Flat 
Strap brackets in place of flange outlet 
normally furnished 





‘Heinze Electric Co 





685 Lawrence Street 








189 W. Madison St., CHICAGO 


No Sharpening 
WITH THE MIRA PENCIL 


The MIRA never needs to be 
pointed, yet it draws continu- 


ously a line of 


constant width. 
How? A _ unique 
flat lead .012 inch 
thick. 


® Lead: automatically fed 
Cannot be broken 
superior quality — 
available in 
HB H 2H 4H 
* No graphite dust 
© Choice of 0.30mm or 0.45mm line width 


$3.50 
t Leads (per box) 25 


- © Site \ Mira Pencil 











EVENLINE PRODUCTS 


P. O. BOX 47 + East Side Station PROVIDENCE 6, R. 1. 
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More Power to You 


6. Piston rod and 9. Keeper ring construction eliminates tie 


8. L ipe connections, providi : : 
a mph oo died - ~— assembly firmly rods and permits rotation of covers to 





1. Self-adjusting composi- 
tion rod pocking. Axial 
holes through rod bearing 
provide for pressure dis- 
posal on packing members. 
Seal effect proportional 
to cylinder pressure. 





7. Heavy-duty 
alloy covers, 
bored to fit a 
turned diameter 
on tube. 


2. Ample bronze rod guide. 
Rod bearing provided in 


area exposed to lubrication. 0. *O* ring seals. No 


gaskets required 


3. Over-size, ground and 
polished alloy piston rod. 


11. Seamless drawn steel tubing, 
precision honed. 


available. 


5. Heavy-duty alloy cast pistons 
with large bearing surfaces. 
| 


d= {=F Ee _-with RIVETT 
, - HYDRAULIC 


SEVEN 
STANDARD 
MOUNTINGS 





Clevis 


Th +t he 
= Lu we tay 


Trunnion 


Blind End Flange 


You'll find the performance of Rivett hydraulic 
cylinders close to foolproof. Designed with the ut- 
most simplicity, they have no tie rods — keeper 
ring design permits covers to be rotated to con- 
venient pipe connections and installation made in 
a minimum of space. External “O” rings are used 
as static seals to eliminate gaskets and assure leak 
proof operation. Sealing efficiency improves with 
increased pressure Closely fitted automotive type 
piston rings reduce friction to a minimum 


Rod End Flange 


_ CYLINDERS 


Available in three pressure 5 

maximum and 1500 P.S.1. ma 

standard models. 3000 P.S.I. maxi 

services furnished on application. Seven sta 
mountings, in 10 bore diameters, in any strok 

to 96", with standard size or 2:1 over-s 

rods, cushioned rod end, blind end or bot! cecal 
covers supplied. Send for Catalog Section 104 


RIVETT LATHE & GRINDER, Inc. 


DEPT. pE 10 BRIGHTON 35, BOSTON, MASSACHUSETTS 


furnishes a complete cower package 
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VALVES © CYLINDERS «+ POWER UNITS 


Air and Hydraulic 
All sizes and types 





inevitably 
you will switch 
to the use of 
Pe MOLYBDENUM 
High Speed Steel 
a | cate ek Sendai, oat 


Pt made from it give service as good 


as or even be:ter than the tungsten 
al type of steel—most of the high 
Worm Geor Type i speed steel used by leading tool 
manufacturers is the Molybdenum 
type 
You can save money by changing, 
and above all, you will help to 
conserve tungsten for uses for 


which it is really needed. 


The facts you need are in 
‘ ; oer this FREE BOOKLET 
When speed reduction requirements are within the fractional 
through 85 hp range, there is no selection problem for the 
design, consulting or plant engineer. 
He knows that Winsmith can meet his specifications precisely 
with the world’s most complete line within this category And 
even more important, he kvows that recommendations from 
Winsmith’s engineering representatives can always be counted 


on to be pract..al and unbiased. That's only natural with so 





large a variety of standard units to choose from. 

As one-of-a-kind replacements in the plant, og in quantities 
to serve as Components on new machines, standard Winsmith 
Speed Reducers are a certain solution where ratings must be 
within the range of: 1/10 to 85 hp, 1.1: 1 to 50,000 ; 1 ratio 


and 32 to 113,000 in. Ibs. max. output corque. 


ee ee Climax Molybdenum Company 
includes suggestions for sin plify- 500 Fifth Avenue - New York City 


ing and expediting selection, will 


be mailed at your request 


Please send your FREE BOOKLET 


Gta 
v* 


n **MOLYBDENUM HIGH SPEED STEELS " 
< ait Name 
“a F Position 

Company 

Address 


PE! 











The unique principles em- 
& ployed in the MIKRO- 
COLLECTOR enable dust recovery 
(up to 99.999% ) and phenomenal 
filter rates. Pulverizing Machinery 
Company, Summit, New Jersey, the 
manufacturer, states that American 
Felt’s wool felt has been found to be 
a superior filter medium, permit- 
ting the easy handling of damp or 
dry, light or heavy dust-loaded air 
streams. With the Hersey travelling 
reverse-jet principle uniform filter 
resistance is maintained, thus as- 
suring uniform air flow. Used in the 
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handiing and recovery of a wide 
range of dusts and powders, the 
MIKRO-COLLECTOR serves to 
eliminate atmospheric pollution, as 
well as providing full recovery of 
a valuable product. Dangerous or 
noxious dusts and minute size dust 
particies are easily handled. Instal- 
lations for the handling of ultra-fine 
radioactive dusts during the past 
year have a combined capacity of 
more than 100,000 cfm. The 
MIKRO-COLLECTOR is manu- 
factured with single and multiple 
filter cylinders of varying diameters 


MIKRO-COLLECTOR 


comprising 48 filter-cylinders 
of felt A/ and travelling 
Manu 
factured under patent license 


from H. J. Hersey, Jr 


reverse-jet ring (B 


and lengths to meet every 
requirement. 


American felt 


“Oo 


GENERAL OFFICES: 36 GLENVILLE ROAD, GLEN 
VILLE, CONN. — ENGINEERING AND RESEARCH 


LABORATORIES: Glenville, Conn — PLANTS: Glen 
ville, Conn.; Fronklin, Moss., Newburgh, N. Y 
Detroit, Mich; Westerly, ®. | SALES OFFICES 
New York, Boston, Chicago, Detroit, Cleveland 
Rochester, Philadelphia, St. Lovis, Atlanta, Dallas 
San Francisco, Los Angeles, Portland, Seattle, Montreal 
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POWDERMET PARTS 


INCREASE YOUR 


a KG 
(~ 
ea) 


PRODUCTION CAPACITY 


BG 


PRECISION PARTS ARE DELIVERED READY 
FOR ASSEMBLY WITHOUT FURTHER PROCESSING! 


Gears, bearings, rye components and small assembly 
parts are fabricated to your specifications and tolerances. You 
ivoid troublesome raw Rnd procurement problems, 
decrease the burden on over loaded equipment in 
your own plant and reduce costs at the same ¢ 
time. Send for this free booklet today and see how ,/ 
“Powdered Metal In Your Production Picture” 
will increase your output! 


POWDERED METAL PRODUCTS CORPORATION f°, 


9335 West Belmont Avenve, Franklin Park, Illinois 


We've Built 2 BETTER HANDLE! 


FOR MANUFACTURERS 
OF PORTABLE EQUIPMENT, 
CARRYING CASES, 
PARTS BOXES, Etc.! 


@ non-rattling « rugged 
construction e rust-proof 
@ meets Air Force and other 
Government specifications 


Here is the handle you have been looking for—one that 
is ideally suited for anything that must be lifted by a 
side carrying handle. Because we could not buy any- 
where a satisfactory handle for the thousands of cases 
manufactured by Bendix and needing such an item, 
Bendix-Friez engineers developed this handle to meet 
Air Force and other Government specifications for many 
kinds of special equipment. The unique, rugged design 
of this handle, with its “snap-back” feature, is such 
that neither shock nor vibration will cause it to rattle 
Built of aluminum and stainless steel, it can be riveted 


or welded to the side 
Bendix- 


of any kind of container or 
Friez 


surfaces 
‘epressed in the sides. Avail- 
able in large or small lots, orders 
filled promptly. Write for prices. 


FRIEZ INSTRUMENT DIVISION of =a 


1336 Taylor Avenue eviarien conrebaner 
Baltimore 4, Maryland 
Export Sales: Sendix International Division, 72 Fifth Avenue, New York 11, X.Y. 


May WE do these things for YOU? 


Perhaps our modern facilities and 


apabie personne can 


values you are seeking 


g. suc 


WHEELS, HUBS, 
SPINDLES & AXLES 


COMPLETE & SuUB- E | 
ASSEMBLIES xample 
STAMPINGS 
MACHINING 


GREY-IRON 
CASTINGS 


SPECIAL 
ROLLED 
SECTIONS 


Here is 
¥ a COULTER ASSEMBLY 
READY to MOUNT on a 
WELL KNOWN PLOW 


We Invite 
Your Inquiries 





also 


WHEELS for 
AGRICULTURE & INDUSTRY 


FRENCH & HECHT 
DIVISION 
KELSEY-HAYES WHEEL COMPANY 


42 East River Street, DAVENPORT, IOWA 
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9 
a handy assistant 


FLEYOW 


STAINLESs s 
iT 
a BELLows ees 


ELERON 


gertows 
pee 


Designers and manufacturers who use 

metallic bellows in their products will find 

the new FLEXON bellows bulletin very 

helpful. It gives complete information on 
design characteristics and physical characteristics of 
FLEXON stainless steel, brass and bronze bellows. Also 
included is basic application data and full instructions 
on how to specify bellows to insure getting exactly what 
you want. Write for your copy today and have this useful 
information available for reference. 


Moxon entities CHICAGO METAL HOSE Corporation 


pape 1351 S. Third Ave. * Maywood, lil. * Plants at Maywood, Elgin, Rock Falls, and Savanna, Ill. 
In Canada: Canadian Metal Hose Co., Ltd., Brampton, Ont. 


ONE DEPENDABLE SOURCE 


for every flexible metat hose require: 


aOR iat x. Mtg ane Cael ERE ae, We IND oe oe, 
5 


Convoluted and 
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PEACE TIME® 
DEFENSE TIME 
EVERY TIME 





| THE STANDARD TUBE CO. 


Detroitrs, *") Michigan 
~ 
Welded Tubing 


a > 


STamOaeoiz 


Fabricated Parts 


t = 


STANDARO Poy 








...in scores of other industries 
as well, new horizons are being 
charted on TECHNICHART Graphs. 
Accurately printed in a soft brown 
color, Technichart Graphic Charts 
are easy on the eyes, perfect for 
sharp, speedy reproductions. 
lechnicharts are printed on No. 
LOOOH CLEARPRINT, America’s finest 
technical paper. Its perfect working 
surface invites the pencil, permits 
repeated erasures without ghosting. 
Clearprint’s unchanging character 
makes Technicharts the choice for 


permanent records, 


—, 


CLEARPSINT 


ae 


HANTKE & SON 


TECHMLHIRRT ® 


TRADE MARK REG. 


TRAPHIC CHARTS FOR PERFECT REPRODUCTIONS 


SPECIFY TECHNICHART Graphic Charts 
Available in all standard rulings, including: 
Cross Section Forms Logarithmic Forms 
Mathematical Forms Time Period Forms 
---and other popular rulings 
Stondard sheets—8i"x11" and 11°x17* 
Ask your dealer for details and samples, or write: 


LEARPRINT PAPER CO. 


1482 Sixty-seventh Street * Emeryville, Calif 
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Set up within the Company is the Taylor laboratory, whose primary 
responsibility is to develop new Taylor products which will meet 
industry's ever-increasing demands for laminated plastics with 


eee OF TAYLOR higher insulating qualities. 


And, keeping pace with this search for new materials, the Taylor 
laboratory continually tests Taylor Vulcanized Fibre, Phenol Fibre, 


RE and Glass Melamine and Silicone Laminates to maintain the high 
LL- quality of these versatile materials. 
Engineers, working with modern, scientific equipment, constantly 
check and test each Taylor product until it breaks down and 


SERVICE admits the facts 


A Taylor product that cannot survive the third-degree of our 
laboratory, we feel, is unfit to carry the Taylor name into your 
plant. The buyer confidence we enjoy is the foundation upon which 
Taylor has built its repucation for the best in laminated plastics 


The complete Taylor full-line story 
is contained in this Taylor 62-page 


catalog. It contains specifications 


TAY L o R F ! 5 R Ld c o. and description of all Taylor 
é i} 7) NORRISTOWN, PENNSYLVANIA Laminated Plastics. Read bow you can 
abil 
« 


make your product or part better with 


WEST COAST FACTORY: LA VERNE, CALIF. 
the use of these plus-value materials 


OFFICES IN PRINCIPAL CITIES Write today for Catalog PE-10. 
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and eliminated by 
Gates Engineers 


2 


pM ance | 


‘ 


A large manufacturer designed a pipe line SS 





pump to operate at 65 r.p.m. and to be driven by 
12 V-Belts. 

A user wanted to operate the pump at a 
speed of 90 r.p.m. and realized that additional 
horsepower would be required. Upon checking 
the V-Belt drive, it was found that the additional 
belts required would increase the face width of 
the sheave and therefore the moment arm of the 
bearing load. Any increase in bearing load com- 
hined with the increased speed was distinctly 
undesirable and therefore the user sought some 
means of reducing the overhung weight and 
width of the sheave. 

Learning that a special V-Belt had a suffi- 
ciently higher horsepower rating to gain the 
greater pump speed with only 9 belts, he had the 
drive re-designed to use these belts. 

When installed on the job, the belts vi- 
brated severely. At a speed somewhat below the 
desired range, the belts would fly completely off 
the sheaves. Operation was so rough that it was 
almost impossible to run the pump at all 

Gates Engineers were called in for consulta- 
tion. Their analysis i idicated that the particular 
belts used formed a too-compliant link between 
the pump and the engine. This allowed tortional 
vibration to build up to excess, Therefore, belts 
of less compliance would have to be used 

Accordingly, Gates Engineers wrote specifi- 
cations for belts having the necessary h.p. rating 
but with the exact degree of compliance that 
would avert the vibration. These special V-Belts 
were built by Gates—installed—and the drive op- 
erates smoothly under all loads and at all speeds 
within the range. 


ENGINEERING OFFICES 


IN ALL INDUSTRIA 


The excessive vibration is gone. The clutch 
operates smoothly at any speed. And 13 additional 
pumps have since been equipped with identical 
belts—all operating most satisfactorily. 

Gates ability to analyze and correct obscure 
drive difficulties is no accident—for Gates oper- 
ates the largest V-Belt Testing Laboratories in the 
world. And Laboratory findings are carefully 
checked by tests made under actual field condi- 
tions. Finally, the results of these exhaustive tests 
are immediately reduced to usable data for the de- 
sign of V-Belt drives to perform whatever task 
may be required. 


Phone for a Gates Field Engineer 

Only under exceptional circumstances, of 
course, will you ever need belts of special con- 
struction. But, more often, some drive in your 
plant may not be operating quite as it should. Or 
you may have a particularly difficult drive to 
design. Again, you may want vo be sure what size 
and construction of V-Belts will give the most 
efficient aad the lowest cost service on a certain 
drive. In any case, you have only to phone a Gates 
Field Engineer, always mear you in all industrial 
centers. 


Just look in your phone book under “Gates 
Rubber.” A Gates Field Engineer will come right 
to your plant and put at your service the full 
benefits of Gates V-Belt knowledge and experi- 
ence without the slightest obligation! 


ENG-518 


RUBBER COMPANY 
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@ American Lava Corporation has the skill and equipment and the 
experience required to produce PRECISION metal-ceramic combinations. 


AMERICAN LAVA CORPORATION 


SOTH YEAR OF CERAMIC LEADERSHIP 


Alignment of metol ceromics 
checked by contour projector. CHATTANOOGA 5, TENNESSEE 


hry METROPOLITAN AREA: 671 Brood St., New MN. J., Mitchel! 2-8159 * CHICAGO, 228 Nerth LeSetie St., Centret 6-725 
oe 649 Ne ’ é $t., Stew ee 4-2823 LOS ANGELES, 232 Seowth Hill St., Metwet O76 
ENGLAND, 1374 bicanshocoite Ave. . Combridge, Meoss., Kirkiond 7-4498 © $1. 1O"IS, 1123 Weshingten Ave., Garfield 4959 











«+ REDUCE FINISHING TIME— 


»-+ GIVE MINIMUM 
TOLERANCE LIMITS! 


Shown above are three 

presses ranging from 250 to 600 ton 

capacities, another important part of Unitcast’s 
facilities that add quality to the product. 


e Do your castings assemble freely and within 
tolerance limits? 


e Do your castings fit machining fixtures prop- 
erly, consistently? 


¢ Are your finish allowances held to a minimum? 


INTERCHANGEABILITY has long been recognized as the 
forerunner of mass production. Unitcast daily production is 
held to the specified dimensional tolerances, assuring you 
this very important advantage. 


UNITCAST ENGINEERS CONTINUE TO BE AT YOUR SERVICE 


UNITCAST 


QUALITY STMEL CASTINGS 





Give us a chance to offer a “cast 
steel” answer for your parts probiem. Our sug- 
ges:ions while your product is in the design stage 
will pay continuous dividends. Write or call to- 
day. Unitcast Corporation, Steel Casting Division, 
Toledo 9. Ghio. In Canada: eee Unitcast 
S-eel. Led., Sherbrooke, Quebec 








SPECIAL 


‘O” RINGS 


pune 5 


3 
— Op 
Bu Ty, a RE: NE 


a TURAL 


i THIOKOL 
| a 


\ BUNA N 


Many modern mechanisms present 
designers with new and diffic. ~ sealing 
problems created by unusual operating 
conditions. Frequently, special ““O”’ rings 
are required, to insure a reliable seal in 
applications where extremes of tempera- 
ture or very high pressures are enconn- 
tered, or where the seal is exposed to 
fluids, gases, or chemicals which would 
damage a standard ring. Precision “‘O’ 
rings moulded from Arrowhead special 
compounds have solved countless critical 
sealing prob ms. If you have a tough 
one, your inquiry is invited. It will 
receive the personal attention of our 
Director of Engineering Research. 


GET THESE VALUABLE 
ENGINEERING AIDS 


1. "O” RING MANUAL 

— Contains illustrated de- 
sign information and data 
on the selection, installa- 
tion and proper use of . 
*O” rings. 


2.DATA SHEETS— 
Work sheets to assist de- 
signers in the selection of 
proper ring and most suit- 
able compound, or in 
determining couse of “O” 
ring failure. Provides ex 
pert technical advice ot 
no obligation. 


Write Dept. R-2 


ARROWHEAD 


ahs COMPANY 


DOWNEY Lo r County CALIF 


UNITCASTINGS ARE FOUNDRY ENGINEERED 
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Ethyl! cellulose caps this cartridge, 


the ammunition for one of industry’s 
newest power tools—the Remington 
Stud Driver. A tiny heelcap molded 
with Hercocel* E positions a hard- 
ened steel stud driven by anexplosive 
force capable of penetrating struc- 
tural steel *4-in. thick. 

For this demanding job, no other 
plastic affords, at comparable cost, 
all the advantages of Hercocel E. It 
won't crack or shatter when the 
Driver is fired. There’s no pickup of 
the plastic in the gun barrel. Her- 


HERCULES POWDER COMPANY Cellulose Products Department, 964 Market Street, Wilmington, Del. 


cocel E will retain its shape under 
widely varying climatic conditions 
and during long periods of storage, 
yet is resilient enough to assure a 
snug fit for twenty different types 
of studs produced to commercial 
tolerances. 


Hercocel E takes tough jobs like 
this in its stride. Perhaps this versa- 
tile, quality plastic can help you 
Hercules wil! be glad to provide de- 
sign and technical assistance in 
adapting it to your individual needs. 
Your inquiries are invited 


REA Y 1 Positioning stud in heel- 
* cap. Five colors identify 


different loada, 


LOAD! Loading Driver. Triple 
+ safety device prevents ac 


cidental firing 


FIRE! Driver requires no auxiliary 
power, has minimum recoil, 


MOLDABILITY 
SHOCK RESISTANCE 
DIMENSIONAL STABILITY 
LIGHTWEIGHT 
COLORABLLIVY 


HERCULES Cellulosic Plasties 


Plastic heelcap molded with Hercocel E by Consolidated Mol 
Tool Division, Remington Arms Ci 
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POWDER METAL 
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This centrifugal clutch 
assembly for fractional horsepower 
motor-drives was desigred for powder 


metal production. 


Cup and flange offer high friction properties 


because of the iron-base powder metal surface, 





Shoes of leaded iron give maximum relative friction. 
Porous leaded bronze bushings assure self-lubrication for the life cf the part. 


All this ... and low cost too! Powder metal cost is far below 


that of ali other manufacturing methods for this part. 


Often powder metal production is ideal. Often a little redesigning 
suits a part for the powder metal process. Then the manufacturer gets the 
benefit of special characteristics, high production, fine tolerances 


without machining ... and low cost. 


Take nothing for granted however, Talk with experts 
... for example, Stokes engineers, who make 
no parts, but make the presses. Stokes will 
guide you in design and materials, calculate 
your savings, or refer you 
to a skilled powder 


metal processor. 





STOKE 


F. J. STOKES MACHINE C 
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GUIDEROL 


Roller Bearings 
CT Series 


W PRINCIPLE 
--- 80lves your TOUGH ER bearing problems 


The McGill GUIDEROL Roller Bea.ing is especially designed to take advantage of the 
greater capacity of cageless roller bearings without the danger of roller skewing. This new 
principle of bearing construction features guided rollers that overcome skewing tendencies 


and eliminate the need for space wasting cages 


Also a much more rigid bearing results 
from extra long rollers that provide load support virtually the full width of the races. With 
GUIDEROL Roller Bearings you can expect rugged service with precision efficiency and 
longer life for your tougher bearing problems. Ask our engineers for the complete GUID 
EROI story. 


GUIDED ROLLERS PREVENT SKEWING — BINDING 


A guide rail on the inside 
diameter of the outer race 
maintains roller alignment. 
Normally no correction is 
required. Should misalign- 
ment cause tendency to 
skew, the guide rail touches 
grooved rollers back into 


|_| position by momentary con- precision 
ane page / tact at Y. X indicates direc- 


Fig. A Fig. B tion of roller rotation. hearings 
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Which one is 
investinent cast? 


They may look alike but the part at left was machined 
from a tool steel forging and cost 36% more to 
produce than the toel steel investment casting at right. 


Tolerances 
as close as +.002” were maintained on this casting 
and were equivalent to the machined tolerances. 
Tensile strength tests 
showed no loss in strength from replacing the forging 
with tool steel casting. 
Investment casting 
proves economical by eliminating machining, handling 
of raw materials, service failures and spoilage. 
investment casting 
results in substantial economies in producing metal 


parts of all kinds, especially those whose intricate 
design or material used make it impossible or costly 
to machine. 
NE 
ow Ny 
“Yon aw 


CASHING ENGINEERS 


INC. 


2323 BOSWORTH AVENUE, CHICAGO 14, ILL. 
Meet us et Booth H-324 ot the Metals Show 


For a guide to important savings, 
send for our informative brochure 
“Cost Reduction thru Investment Castings” 


324 


NEW 
CATALOG 


om 
HYORAGLIC 


THE COMMERCIAL SHEARING ans STAMPING C0. 


PO BOX 719 N IWN 1. OHIO 








A WOVEL and UNIQUE CIRCUIT INDICATOR 
DESIGNED FOR 
NE-51 NEON LAMP 
For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
ot this assembly 
—‘built-in.” 
RUGGED 
DEPENDABLE 
LOW IN COST 


FOR YOUR PANEL | 


PATENTED: No. 2,421,321, Cat. No, 521308-997 


Will YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your specia! conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 
ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 
of AMERICA 


900 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300 
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. 


“OH OLASTIC 


silicone rubber 


aircraft parts 


T 





















\ 


Sa 
~ Cohrlastic 


resists temperatures from -100 to +500° F 
Silicone rubber-coated fiberglas fabrics for gaskets, 
‘ seals, ducts, electrical insulation, etc. 
Silicone rubber extrusions of various sizes and cross-sections 
to prints for seals and tubings. 
Silicone rubber sheets, solid and sponge, of various 
thicknesses, for gaskets, seals, vibration dampers, etc. 
Silicone rubber molded parts to customers’ prinis and 
specifications for resiliency under extreme temperatures. 
Silicone rubbei vibration dampers 
for instruments and other small sensitive apparatus 
Silicone rubber heater elements, light and thin: 
for de-icing or warm-up applications. 
Wile for technical data sheets or further information on the engineering of 
Cohrlastic Silicone Rubber into your components 
tut COMMECTICUE uneo avnetn COMPANY $00 fast Strest, Now Haven, Conn. 
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SPRUNG ~~ OR IT WILL BIND | | FITS THE UNION-- I'LL PUT THIS we 
SUPPORT UNDER THE PireE Too! 


vy 


THIS PIPING MUST NOT GE ) | IM MAKING SURE THE PIPING | Ne 2 




















HOW TO GET THE MOST WORK 
OUT OF YOUR VIKING PUMPS 


In making suction and discharge pipe connections on a Viking Rotary Pump 
be sure that no strain is imposed on the pump casing by the pipe. Property 
installed, the shaft of a Viking pump should turn easily by hand. If this is 
not possible you have either sprung the pump in making the pipe connections 
or with the foundation bolts 





For valuable help in installing, operating and 

' maintining your pumps, write today for your 

| _ FREE copy of the Viking Service Manual X. It's a 
IKING handy, illustrated booklet filled with practical 
information. Get EXTRA wear out of your pumps 

AN HONORED NAME by giving them EXTRA care. The Viking Service 


IN PUMPING - Manual X tells you how 





Pume Company 
(@ctelel am elit: lowa 


o%8 4 C) y C) ‘ 3 ; eel | 

ene” FINGERTIP 

S808 | ec 

Se , SPEED | 
CONTROL | 





_ WATER, GASOLINE OR 
SIVE LIQUIDS 

| APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 

even where oll solidifies or 
TACHOMETER PROPORTIONING | fe izes = EXCELLENT 
TENSION OR POSITION CONTROL ‘ os 
MOTOR INTEGRATORS 
BI-DIRECTIONAL 
DYNAMIC BRAKING 


ee GRAPHITE METALLIZING 
products co CORPORATION 











4 Godwin Ave. Paterson, N. J. i012 NEPPERHAN AVENUE. YONKERS 3, NEW YORK 
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PRopucT 


for 

military 

or 

civilian 
Products 

of Plastics... 


a 48" x 144" low pressure molding 
supplemented by smaller presses 


book upon the men and 
machines of General 
American’s Plastics Di- 


vision aS ah extension of 5 


your own production 
line. For the molding of 
plastics parts you need, 


Injection molding trom 2 o2 
to:3 or. Photo shows some 
of the lorge presses in newly 


opened Plant No. 2 


= consider General American as 

= an added resource. You can 

» depend upon skilled personne! 
...unduplicated equipment 

® and General American’s many 

© years of practical manufactur- 

) ing experience 


« 


Compression molding 100 to 2000 tons 
with platen creas up to 71" x 74” 


Bas Py ol Saba ot ott 


available to you: .. 
e injection molding 

e compression molding 

e low pressure molding 
e die-making 

e painting ~“ 
e packing and assembly 
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PLASTICS DIVISION 
; GENERAL AMERICAN 


‘F 
_ TRANSPORTATION CORPORATION 


135 S. Le Salle Street 

Chicago 90, Illinois 

Mew York 17: 10 E. 49th Street 
Detroit 2: 2842 W. Grard Boulevard 





Research 
Design 


Production 











AE i Sc cil B ate anno es ) 


co a al Xie s mek Zar = geen 


The extruded PLEXIGLAS shields for lighting fixtures in the 
General Accounting Office Building are white semi-cylinders, 
10%"" acrots the top opening and 4%'' deep, with a 
wall thickness of .060°". Designed for general use in 
government buildings, the fixtures ore manufactured by 
Moe-Bridges Corp., Sheboygan, Wisconsin, and F. W 
Wokefield Brass Co., Vermilion, Ohio. PLEXIGLAS sections 
extruded by Southern Plastics Co., Columbio, S. C., ond 
Plax Corp., Hartford, Conn 


25 Miles of 
EXTRUDED PLEXIGLAS 


At the new General Accounting Office Building 


in Washington, twenty-five miles of PLEX!IGLAS 
acrylic plastic shields are used to reflect and 
transmit light from nearly thirty-three thousand 
fluorescent fixtures. Extrusion-grade Pi.exiGas 
made possible the most economical produc- 
tion of shields that would meet the rigid 
requirements of the application —dimen- 
sional stability, resistance to discoloration and 
breakage, and control of the transmittance- 


reflectance ratio. 


For your large volume applications requiring 


Prexteras is @ trade-mark, Reg. U.S. Pat. Off. and in principal 
foreign countries 

Canadian Distributor: Crystal Glass & Plastics, Lid. 130 Queen's 
Quay at Jarvis Street, Toronto, Ontario. Canada 


extruded parts, consider PLExIGLas. Extrusion- 
grade PLEXIGLAS molding powders are being 
used for a wide variety of shapes—curved 
panels, tubes, rods, and flat and corrugated 
sheets. Such sections have the familiar 
PLEXIGLAS properties of light weight, durability, 
dimensional and color stability, and resistance 


to age and weather 


For information on clear and colored PLEXIGLAS 
powders for injection and extrusion molding 
write for our technical bulletins. We'll be glad 


to send you full details. 


CHEMICALS * FOR INDUSTRY 


ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representauves in principal foreign countries 











Up a Tree? 


Not enough hours in your day? 
Here's a handy slide-chart to make 
your job simpler and save valuable 
time! This FREE chart instantly 
identifies A-N Nos. pertaining to 
stainless steel nuts, screws, bolts, 
rivets, cotter pins, washers; gives 
sizes, other data. Write for your 


FREE copy of Chart 51S TODAY! 
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DOUBLE BARREL 


Advertising 


Advertising men agree—to do a com- 
plete advertising job you need the 
double effect of both Display Adver- 
tising and Direct Mail. 


Display Advertising keeps your 
name before the public and builds 
prestige. 


Direct Mail supplements your Dis- 
play Advertising. It pin-points your 
message right to the executive you 
want to reach—the person who buys 
or influences the purchases. 


More and more companies are con- 
stantly increasing their use of Direct 
Mail because it does a job that no 
other form of advertising will do. 


McGraw-Hill has a special Direct 
Mail Service that permits the use of 
McGraw-Hill lists for mailings. Our 
names give complete coverage in all 
the industries served by McGraw- 
Hill publications—gives your message 
the undivided personal attention of 
the top-notch executives in the in- 
dustrial firms. They put you in direct 
touch with the men who make policy 
decisions., 


In view of present day difficulties 
in maintaining your own mailing 
lists, our efficient personalized ser- 
vice is particularly important ‘n se- 
curing the comprehensive pn iuket 
coverage you need and want. 


Ask for more detailed information 
today. You'll be surprised at the low 
over-all cost and the tested effective- 
ness of these hand-picked selections. 


Reauty 


mae 
| Mc GRAW-HIL 
DIRECT MAIL LIST SERVICE 
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and built to replace three machines! 


It rough bores, semi-finish bores and finish bores cyl- 
inder sleeves to exacting tolerances in one continuous, 
automatic: operation. 


Howell engineers worked closely with this manufacturer 
to provide the right type and size motor for each appli- 
cation. Two 15 H.P. and two 5 H.P. Howell Industrial 
Motors supply dependable power for the twelve boring 
spindles. A 7% H.P. Howell motor operates each of the 
three hydraulic pumps which control the rough, semi- 
finish and finish heads. Each motor was engineered for 


its job! 
Howell Type F Motor. A high >», high J 


torque motor designed for punching and bor- This is a typical example of the service Howell offers 
ing operations. Sizes '2 to 200 HP. in open = 
frames: % to 125 HP. in enclosed frames you. We will work with you, both in your plant and at 
Howell, to sign precision-built, quality motors for 
your jobs. 
Our research facilities, engineering experience and 
manufacturing skill are at your service. May we he!p you? 


HOWELL ELECTRIC MOTORS COMPANY 
Howell, Michigan 


Howell Type SC. general purpose, protected- HOWELL ELECTRIC MOTORS CO. HOWELL, MICH 
type Motor. Idea! for driving mach s and MOTORS 
equipment where atmosphere is moisture- or 
dust-free. Horizontal or vertical mounting 


ssince 1915 
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t pays to use your 
custom molder'’s know-how 


for reduced finishing, faster assembly, lower costs 


No. Yo) in a Series on Plastics Skill at Work... 


PROJECT: A 
and parts 


es Manufacturing 


CUSTOMER: Gri: 
oO 


rbana, © 
MOLDER: Plasci 
MATERIAL: Hix 


au™ o 


@ “Now if only they'd made a plastic 

rugged enough for this assembly!”’ 
Who hasn't heard this in design 

thing 1s, often 


Durez 


does especially, because we continue as 


plan meetings? Odd 


they» DO make such plastics 


ilways to specialize in the tough and 
versatile phenolics 

The main point, as shown in these 
aircraft landing light parts, is to counsel 


with a custom molder early in the pro- 


ceedings. Your molder can take over 
Rewards 


may include reduced finishing, simpii- 


wherever you want him to 


fied assembly, lower material costs, 
quicker delivery, better performance 
When Grimes Manufacturing Co 
changed the major and minor parts of 
this assembly from metal to molded 
Durez, a lot of machining was elimin- 
ated. The self-insulating property of 
the plastic made added insulation 


MECHANISM for lowering and 
raising landing lights from 
wings of ai is how<ed in 
four major moldings of Duyez. 
Six smaller parts are used in the 
assembly. Molding-in of flanges, 
holes, ribs, and numerous metal 
inserts effects impressive sav- 
ings. High-grade general-pur- 
pose Durez has the needed me- 
chanical & electrical properties. 


unnecessary. Molded-in metal inserts 
contributed further to lower assembly 
costs and faster output 

The availability of Durez may give 
you and your molder a valuable time 
advantage in using phenolics Why nor 
talk over your requirements with him? 
He'll know which Durez molding com- 
pound is best for your job. For further 
information and technical assistance, 
our field staft is always at your service 


4 MOLDING COMPOUNDS 
os NOUST 4 NS 


NG 


PHENOLIC PLASTICS THAT FIT THE JOB 


Propuct 
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ightuigig + Aduator.. 


or a Watchmaker's Skill! 


Whether you want to raise the heaviest landing 

gear or exercise the most precise positioning control, aie eal Wide eit nts wb & 
Breeze actuators can meet your exact requirements, Proof Hose Clamps nition assemblies. 

A pioneer in actuator design, Breeze has the engi- 

neering experience, the production capacity and skill 

to solve problems quickly, to meet your delivery } 
schedules. So whatever you want to push, pull, raise, 

lower, hold, release, twist or otherwise control, it Multiple contact connec. Job engineered, welded- 


. tors t t ernment diaph bell . 
pays to talk actuators with Breeze. a anes pure 


WRITE TODAY vtlining your contro! problem; or submit 
your sketches. Our engi + will gladly assist you. 


BREEZE 


Electrical and Hydraulic 


ACTUATORS & CONTROLS 


BREEZE CORPORATIONS, INC. 


41 South Sixth Street Newark, New Jersey Breeze rotary actuator releases twenty 500 Ib. 
porotainers from Fairchild Packet in 10 seconds. 
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4 be A F ji on tere 

I .. for Agriculture 
Elliott specializes in Heavy Duty Flexible Shaft units for power take-off of trucks 
end tractors, for operating pumps, compressors, winches, and similar units 
® Elliott supplies Flexible Shafts to builders of Grinders, Sanders, Polishers, 
Concrete Vibrators and other portable tools for working in metals, plastics, wood 
and ceramics ® Elliott manufactures Cores with windings and materials to 


suit every porticular requirement, using the best grades of Full Music wire, 
Stainless Steel wire, or High Carbon wire... to fit the job. 


Elliott Engineering Service will help you select 
the type of Flexible Shafting and standard accessories 


“ : / py; 
. = 
which are best suited to your particular type of work. . ad 
Inquiries are held in confidence, and this service is tL 4 i 
« 
s 


yours without obligation. 


Ask for Cotolog 207 : MANUFACTURING CO. 








HEYCO STRAIN RELIEFS. r 
Provide permanent protection and relalaatels FATIGUE 


| WEAKNESS OF 
SURFACES" 


Reprints of this valuable 24-page report are 
once again availabie! J. O. Almen of the Gen- 
eral Motors Research Laboratory presents an 
analysis and evaluation of weaknesses caused 
by material fatigue. 


This informative article, including helpful 
photographs, drawings, and graphs, is avail- 
Let us know the size wires self. Many hundreds of able at a cost of 50 cents per copy. Write 
you are using...we'll send products now incorporate Reader Service D nt: 
you free Heyco samples UL Approved Nylon = Service Department 
and application datasothat Heycos...accepted standard 
you can test them your- in Strain Relief Bushings. 


PRODUCT ENGINEERING 


McGraw-Hill Building 
HEYMAN MANUFACTURING COMPANY New York 18. N. Y 
KENILWORTH 3, NEW JERSEY its ida 
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MAKEPEACE 


 TREMETAL SHIMS 


for 


ANg Carbide Tip Brazing 
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Four years ago, Makepeace introduced their laminated Tri-Metal shim strip 
as a labor-and-money-saving method of tipping carbide cutting tools. This com- 
bination of cushion metal centered between two layers of brazing solder is now 
widely used in industry as the ideal method for bonding carbide tips, in all shapes 
and sizes. 

Along with our regular production of flat stock, we now offer as an addi- 
tional service . . . the stocking of copper-centered shims in an assortment of 
twenty-six of the most called-for sizes. These are available for prompt ship- 
ment in your choice of .020 or .025 in thickness. 

Write for prices on strip in coils or individual sizes and assortments. Our staff 
of thoroughly experienced engineers, metallurgists and consultants is at your 
service at all times to assist in working out your particular problems. 


D. E. MAKEPEACE COMPANY 
Laminated and Solid Precious Metals for Industrial Use + Fabricated 
Parts and Assemblies + Bar Contact Material * Precious Metal Solders 


MAIN OFFICE AND PLANT, ATTLEBORO, MASSACHUSETTS 
SALES OFFICES 
NiW YORK CHICAGO LOS ANGELES 
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AUTOMATIC Y 
FEEDBACK CONTROL 
Just Published! 


ei es nformation neede« 
sign and selectio 
back control apparatus. Covers operation 
eontrols and problems encountered in 
es. Shows functional and construc 
equirements of instruments, devel 
in pneumatically operated con 
temperature regulation. speed gov 
ing. pressure, flow, and liquid level. By 
William H. Ahrendt, Pres. Ahrendt In- 
strument Co, and John F. Taplin, Consult- 
ing Engin., Kendall 
Controls Corp., 420 
Pp., 378 Ilus., $7.50 








ADVANCED 
ENGINEERING 
MATHEMATICS 


Just Published! 


*rovides a reference 

guide on the 

mathema 

engineer 

must understand and use in his daiiy work 

Covers ordinary differential equations 

Fourier series; operational calculus; sep 

arable partial differential equations and 

associated boundary value problems; func 

tions of complex variable; vector analysis 

and numerical methods. Gives noone a on 
> echanical and electrical vibriti 

R. Wylie, Chairman, Dept. of Math., 

by Utah. 640 pp., 1065 illus., $7.50 


NOMOGRAPHIC 
CHARTS 


Just Published! 





n ‘9 timesaving harts 
ying and speeding 
tations. The 
® ‘and general engineering 
mechanics, anc 
ectrical problems 





There’s safety in positive, tl am nd each is fol- He does more than carry 
non-slip driving, weld- Kole nm. f08 pan, the fullest possible stock 
like grip under vibration a 
and stress ard absence MECHANICAL 
of protruding heads. ENGINEERS’ 





for promptly filling your 
needs. He has a wealth 
HANDBOOK of data at his finger-tips 


These features protect ston Gi inten 
your own employees, the 4 Provides practical data on every on the applications and 


2 branch of mechanical engineering 

product you make and ion Se Pere ae i ee correct use of precision 
the people who use it. eee, Rae, manera © She Tn cohen screws, dowel pins and 
Allen o Head screws and gy . 

Lionel B Marka, Gorden “McKay Prot of pipe plugs. He wants to 
keys help keep both men LB over 2200 pages, 1500 lilus., $15.00 


achines on the i serve, as well as sell you. 
and machines on the job. SEE THESE BOOKS 10 DAYS FREE ‘ ) 








McGRAW-HILL Som co., INC. 
330 W. 42nd $ <. 18 


necked below for 10 4 
10 days 
inG ow 
ARN mad potmen Sted bo me 
w Type sere wet y delivery if pon vomit with coupon; same 
gecesserill Alles-Made Tapis AUTOMATIC FEED- 
$7.50 
P OVANCED ENGINEERING 
4 scree MATHEMATICS 
allen Hee bet. Kulmann NOMOGRAPHIC CHARTS __ $6.50 
k silver i) Marks—M EC ICAL ENGINEER AS" 
this bloc HANDBOOK $15.00 


payable $5.00 in 10 days, $5.00 monthly) 


PE-10-51 
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YOUR JOB IS WELL-POWERED 
WHEN IT’S FORD-POWERED 


INDUSTRIAL ENGINE DEPARTMENT 
Tractor & Industria! Engine Division 


Make FORD POWER 
your PROFIT-POWER! 


@ Now, more than ever, Ford Industrial 
Engines and Power Units mean “profit- 
power” for your equipment. That's because 
Ford Power is right three big profit-making 
ways: 


1. Right Power—Ford Industrial Engines and 
Power Units are available in five great 
models from 120 cu. in. displacement to 
337 cu. in. displacement . . . a four, two 
sixes and two V-type eights. Every unit is 
individually tested, ready to run. 


2. Right Features—when you siandardize on 
Ford Power you have available a complete 
line of special Ford equipment, mobile com- 
ponents and accessories to handle econom- 
ically any operating condition. 


3. Right Service—with Ford Power you are 
assured of efficient, accessible service, as 
near as the nearest Ford Dealer. He stocks 
replacement parts, too . . . no need for you 
to carry a large parts inventory. And conven- 
ient Ford Service cuts costly “down time.” 


For equipment with Yas power,” be sure 
to specify Ford Industrial Engines and 
Power Units. 


Here are some typ.cal 
Ford-powered defense applications: 
Pumps . Crames ... 
Crushers ... 


Earth Avgers 
. Welders 


mony others. 


Compressors 





Portable horizontal drilling machines mode by the 


Poris Manviacturing Co 


of Paris, Wino, ore 


powered with the Ford “120” Four Cylinder indus 
trial Power Unit ond we Ford axles and trans 
missions. Has drilling range to 40 feet | 





INDUSTRIAL ENGINES | 


AND POWER UNITS 


FORD MOTOR COMPANY 
Hightond Perk, Michigan 


Our experienced Sales Engineers are at 


——— eee 


indestetel Sagine Department, FORD MOTOR COMPANY 
5050 Woodward Ave., Highland Park 3, Michigan 
ON: sper, ae a ares auntehansiillles 


(state your application) 


er 1951 ory Industrial Power (cu. in. dipl. and cylinders as shown). 


() “120” 


Form Name 





“226" 6Cyl. [)“239" V-8 


() “284” 6Cyi. () "337" v-6 


~~ (Please print) 





your service in developing engineering me 
eficien ¢ 


recummen 


application. 


Propuct ENGINEERING 


ions for the most 
use of Ford Industrial Power in your 


t * 
Street 





City 





SN 
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It takes a lot of water to 
keep your good name clean! 


ELECTRIC 
MOTORS 


Wherever jet pumps deliver water— Hoover Jet Pump Motors in ratings of Y% 
kitchen, bathroom, lawn or barn—the i i } through 12 H.P., bot. capacitor start and 
i polyphase. All models feature 3450 R.P.M. 

speed, all are equipped with heavy-duty 
nishing water—PLENTY of water— boll bearings, all are dripproof. Shaft 
reliably and without breakdown. That’s “end” bearings are locked to eliminate 
; | end play. 142 H.P. motors have tempera- 


pump’s good name depends on fur- 


why so many manufacturers powes ture rise rating of 50° C. continuous, all 
their pumps with Hoover Motors! : other motors are rated 40° C. continuous. 


Capacitor-start motors have automatic 
There are many Hoover Motors spe- 


thermal protection. 
-ifically designed to meet numerous jet 
pump needs. All are bui!t to give long, 
quiet, dependable service. All are 


built like motors costing far, far more. 


Of course there are other Hoover 
Motors for many purposes besides 
pumps. In fact, whatever motor- 
powered equipment you make, you'll 
find a Hoover Motor to fit your re- 
quirements and help keep YOUR 


good name clean! 


‘ 
\ 
Hm Write today for complete informotion 
j on jet pump motors or on motors built 
for othur purposes 


THE HOOVER COMPANY 


Kingston-Conley Division 
68 Brook Avenue 
North Plainfield, New Jersey 
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I. joining metals, you always want strong, lasting 
joints—and you want them in the fastest possible time 
with the least amount of labor, because that means low 
cost 

And that’s precisely why you want to braze with 
EASY-FLO and SIL-FOS wherever and whenever you 
can—on defense production as well as domestic pro- 
duction. Fast, low-cost metal joining is inherent in the 
make-up and properties of these low temperature silver 


ust one exam ple brazing alloys. In fact, with EASY-FLO and SIL-FOS 


you can reduce brazing to a simple push-button opera- 
> tion and get any metal joining output you need. 
This is a proven fact. Thousands of manufacturers 





have done it on an amazing variety of ferrous, non- 
ferrous and dissimilar metal assemblies. All it takes 

~~, is proper joint design and alloy application plus a 

Two girls easily braze 56C electrical transformer con- little production-wise planning of the job. 

nectors per hour with the motorized turntable set- 

up below. They merely place and flux parts and A Brazing Expert is at your call 


EASY-FLO wire rings and remove finished assem- a or . 
blies. Brazing is done automatically as assemblies Without cost or obligation we'll send to your plant 


pass over the natural gas burners around half the one of our experienced Field Service Engineers. He can 
table edge. It’s as simple as that. tell you if, where and how you can use EASY-FLO and 
SIL-FOS to advantage. Be assured he will make no 
recommendation he cannot justify on the basis of better 
results for you. You can’t lose by having him 
look over your metal joining work. Just con- 
tact our nearest office or agent and say when. 


24 PAGES OF USEFUL BRAZING FACTS 
IN BULLETIN 20. Write for a copy today. 


HANDY & HARMAN 


CTE ery «682 FULTON STREET + NEW YORK 38, N. Y. 
Bridgeport, Conn. * Chicago, Ill, * Los Angeles, Cal. 
Providence, 8. |. * Toronto, Canoda 
Agents in Principal Cities. 
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ADVANCE “COST-PLANNED” CASTINGS 


Advance Pressure Castings can take your product at any point in its development 
and carry it through to finished form. Every step of the way from blueprint to delivery of 
the finished product, your castings need the rich background of inventive engineer- 
ing plus the custom-tooling and production facilities offered by Advance — and all 

at ONE SOURCE. Here, however simple or intricate the problem, you can 

depend on the finest skill and the greatest resourcefulness 

when fine casting is involved. 

The best way to learr about Advance Pressure 

Castings complete service, for civilian or D. O. pro- 

duction, is to discuss your casting problems 

with an Advance Development Engineer. Call 

or write today—your inquiry incurs 


no obligation. 


~~ ADVANCE PRESSURE CASTINGS inc) 
— 20-30 Wythe \Ave., Brdoklyn 1%, N.Y 
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1u 
traction ..-plus corre control 
“redvetion process + °° of speed 


ings | 
sponding sav 
plus perfect contro! C 


a 


STERLING 
SPEED-TROL 


-»-GIVES YOU VARIABLE SPEED 
CONTROL NECESSARY FOR: 


PROCESS CONTROL OF: Temperature 

— viscosity — level — pressure — 

flow —etc. 

Te CONTROL OF: Baking— drying 

— heeting —cooking — pasteuriz- 

ing — soaking —chemical action 

—etc. 

EQUIPMENT ADAPTATION TO: Load 

variation—sequence synchroni- 

zation. Size—tension—hardness 

or shape of materials to be proc- 

essed — machined — conveyed — 

blended —mixed —etc. 

VARIATIONS IN: Quality — quantity Ask for your copy of 

—operators’ abilities—etc. pictorial bulletin No. D-69, 
showing Sterling Electric 
Power Bri i 


] 
—= / 

ives Turning The “ays / 

Wheels of Industry. t x 


TERLIN go roby 
MOTORS 
Plants: New York 51, ii. Y.; Los Angeles 22, California; Hamilton, Canada; Santiago, Chile. 


Offices and distributors in all principal cities. 
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“Well, for one thing, it leaks.” 


By permission. Copr. 1951, The New Yorker Magazine Inc. 


SPONGEX Stops Leaks... 


...also noise, shock, dust, vibration and air. 


This test driver reports his tank in need of a moisture-proof seal. 
Spongex cellular rubber will do the trick and keep doing the trick 
after endlessly repeated slammings . . . after oil has failed to soften it 
and temperatures fluctuating over a wide range have failed to stiffen it. 
It will be fire resistant and have excellent aging properties. 


It will meet Federal Specifications MIL-C-3133 & MIL-R-6130. 


This tank might even be lined with Spongex Plastic, expanded polyvinyl chloride 
yielding outstanding insulation value (0.20 to 0.25 K factor) 


and possessing excellent crash pad properties. Also oil and fire resistant. 


The world’s largest specialist in the manufacture of cellular rubber. 


THE SPONGE RUBBER PRODUCTS CO. - 402 Derby Place, Shelton, Conn. 
STRIPS) * CORDS * TUBING SHEETS MOLDED FORMS °* DIE-CUT SHAPES 
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DIHEDRAL COUPLING 
CAN BE LINED UP 
WITH YOUR EYE 


Handles Misalignment Here- 
tofore Considered Excessive 


ol AJAY 


- 


Introduction of the new 
Ajax Dihedral Coupling is 
saving thousands of hours 


and dollars all the way from 7 
machine design to actual in- . 
stallation and maintenance. 

The ability of Ajax Dihedral "s 

Couplings to handle misalign- Se 


ment heretofere considered 
excessive is based on the ex- 
clusive tooth shape which 
permits handling shaft mis- 
alignment far beyond the ca- 
pacity of conventional flexible 


couplings. 

Tooth clearance ( backlash ) 
in Ajax Dihedral Couplings 
is kept to oil film require- 


ments. 

Difficult misalignment prob- 
lems are eliminated under * 
conditions of settling founda- 
tions, old or inadequate . ° 
wooden floors, weaving chas- Wo rk in g : H an re | -In- H an re Wit h 
sis or structural mountings. 

Standard Dihedral Cou- A ; ’ H : 
plings are made to handle merica s Leading Manufacturers 
misalignment up to 7°. Teeth a 
can be cut to handle greater and Users of Direct-Connected 
misalignment but each job 


must be engineered. Machines for Thirty Years oy Re 


Write for Bulletin 50. 


AJAX FLEXIBLE COUPLING CO. INC. 


. WESTFIELD, NEW YORK 
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...seal components hermetically 


...speed up sub-assemblies 


Marion portable, 
bench-type induction 


soldering unit.... 


SMALL 
COMPACT 
ADAPTABLE 
EFFICIENT 
ECONOMICAL 
EASY-TO-USE 


A PRODUCTION TOOL This unit was designed to simplify and improve 
both the quality and quantity of production of many different 
assemblies in the electronic and electrical fields. It sas been used 
successfully for many years in the manufacture of Marion her- 
metically sealed instruments. Assembly applications include 
magnet assemblies, relay armatures, connectors, capacitors and 
transformer cans and germanium diode assemblies; also jewelry, 


watches, toys, automotive parts, household fixtures, etc 


HERMETICALLY SEALED COMPONENTS Because of the present intense 
interest in hermetically sealed components, Marion offers the 
benefit of its experience in true glass-to-metal hermetic sealing 
with the Marion Induction Soldering Unit and Marion metalized 
(platinum film) glass. Marion platinum film base glass has been 


developed to permit higher sealing temperatures, greater therm! 
MANUFACTURERS OF Ps F : PS s 


MARION RUGGEDIZED 
InSTAUMeNTS PROFIT FROM EXPERIENCE Investigate now. Submit your requirements 


shock range and resoldering if necessary 


We will be glad to supply samples and quotations. Ask for 
bulletin. Marion Electrical Instrument Company, 415 Canal Street, 
Manchester, New Hampshire. 


_G) marion meters 
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How many 
men on 


a surgeon's 


( dn the team we have in mind, more than vou can count. And none 
of them is a doctor! 


We're talking about the team that produced this surgical knife blade handle, 
made by the Christy Surgical Company of Cincinnati, and used by surgeons 
throughout the world. Both the surgeons who use it, and Christy who makes it 


have very definite ideas about the properties of the metal from which it’s made. 


Surgeons demand that it be strong, lest it bend or break. The manufacturer 
demands that it be easy to fabricate, machine readily, be easy to finish 
and polish and that its precision blade-slot wear well. 


In the past these handles have been made from brass castings, wrought brass 
and stainless steel. None of these met every requirement. Now they're 
hot-forged from ANACONDA Nickel Silver 


We stress the fact that ANACONDA Nickel Silver was chosen because its 
superior forging qualities permit fabrication with progressive dies to the close 
tolerances demanded. 


We should like you to know that, on any product you may make of ANaconp.A 
Nickel Silver, Copper or other Copper Alloys, we are as concerned with 
suggesting the best manufacturing procedure as well as helping you develop 
the best product. 


ANACONDA. the name to remember in 


Propuct ENGINEERING OctToner, 


For technical assistance of any 
kind or tor a copy ot Publication 
B-28 which provides detailed in 
formation on ANACONDA Metals 
and Metal Products 
The American 
Waterbury 20 
Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario 


just write to 


Brass Company 


Connecticut In 


NICKEL SILVER 


sheets « wire e« rods e tubes 


ano specia! snapes 





Again we roll out the “carpet” 
to our nation’s defenders 


THE SEYMQUR MEG. CO 





And Again-- 


famous alloys 


become ALLIES! 


Here at Seymour it is again “open house” to the War Department! 
Nickel Silver, Phosphor Bronze, Brass, Anodes, and other products Available For 
for which the name SEYMOUR has been famous in industry since 
1878, are now on top priority for use in guns, planes, trucks, ships 
and a thousand other pieces of war equipment. SEYMOUR 
In combat, enemies other than human must be reckoned with. These NICKEL SILVER 
are Rust, Corrosion, Wear, Fatigue. In Seymour Nickel Silver and 
Phosphor Bronze, such qualities as high corrosion resistance, ability SEYMOUR 
to undergo millions of flexures without failure, great strength and PHOSPHOR BRONZE 
resilience, become valiant “fighters” — helping not only to rout the 
aggressors but also to protect our own soldiers. SEYMOUR 

* * * NICKEL ANODES 
Domestic orders are being taken and filled as rapidly as possible. & Bright Nickel 
To save time, please contact nearest Seymour Distributor. 


National Defense: 


enemies THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 


New York Office 
H DISTRIBUTORS (Mill Products) 


7, Y 
Tel. MUrray Hill 3.5490 THE COREY STEEL COMPANY WILLIAMS & COMPANY, INC 


2€00 South 61st Court, Cicero 50, Ill 3231 Fredonia Ave., Cincinnati 19, Ohio 
Providence, R. | 647 W. Virginia St., Milwaukee 2, Wisc 3700 Perkins Ave , Cieveland 14, Ohio 
Geo. M. Crawford 119 S. Emerson St., Indianapolis 19, Ind 851 Williams Ave., Columbus 12, Ohio 
Box 418 736 Federai St., Davenport, lowa 901 Pennsylvania Ave., Pittsburgh 12, Pa 
Providence 1 1113 Beale St., South Bend 16, Ind 650 Woodru# Ave., Toledo 2, Ohio 


i 2 
Tel. SCityvate 1-5705 Northwestern Bonk Bidg., Minneapolis, Minn 
SEYMOUR 
| on 


Nonferrous alloys since 1878 
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OPERATION : 


. ts 
p A 


AAA 
b hh 


Deep-grained in America’s makeup is the restless urge to make that 
which is good—better! It is at the root of America’s soaring output of the 
weapons of war. It is the hard core of our unmatched peacetime productivity. 


Parker-Kalon’s several contributions to “Operation PROGRESS” 
are notable. The story behind P-K* Ground Thread Socket Set 


Screws is a typical case in point. 


For decades, everyone was satisfied with conventionally threaded 
screws. Then, engineers of the Parker-Kalon organization took a long, 
hard look—saw the possibility of applying thread-grinding to mass production of 
Socket Set Screws, something previously reserved only for screws of instrument 
precision produced without regard for high cost. 


The result . .. P-K Ground Thread Set Screws . . . free of nicks, 
burrs and tool marks... every screw a dependable Class 3 Fit. You can see and 
feel the difference . . . see why they were quickly recognized as the 
best buy in Socket Set Screws. 


P-K production continues ‘round-the-clock to furnish the 
tremendous quantities wanted today for more fine products than ever before. 
For DO or other assemblies, set your standards by famous P-K quality. 
Parker-Kalon Corporation, 200 Varick Street, New York 14, N. Y. 





FOR ANY TYPE OF SOCKET SCREW 
REMEMBER — IF IT'S P-K... IT'S O.K" 


PARKER-KALON® 
coli forged 
SOCKET SCREWS 











*TRADE MARKS RUG. U.S. PAT. GFP. 
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“LOGAN” j:ip-controuuro CYLINDERS 


Logan Manufactures 
6,975 Standard 
Cataloged liems 


e Power Movements In Any Direction e No Power Unit Required 


( 
rap armen ee | 
the fast-acting, economical, 
low pressure operation of Al R 


Re OE aE TS. 


with the smooth, uniform * Ol L 
controlled nw 9 of 
CEs RA 


STANDARD MOUNTING 


TYPES .. Standard bores from 3” to 
". Any stroke to 5 ft. For air 
aaneaie to 150 p.s.i. 


mete 


Furnished for controlled feed with rapid 
return in either direction, or with con- 
trolled feed in both directions. Skip feed 
movement can also be provided. 


Free Catalog On Reques? 


AIR CONTROL VALVES 
CATALOG 100-4 
AIR CHUCKS 
CATALOG 70-1 
AIR CYLINDERS 
CATALOG 100-1 
AIR and HYDRAULIC PRESSES 
CATALOG 51 
COLLET GRIP TUBE FITTINGS 
CATALOG 44 


HYDRAULIC CONTROL VALVES 
CATALOG 200-4 


HYDRAULIC CYLINDERS 
CATALOG 200-2; ALSO 80-2 
HYDRAULIC POWER UNITS 
CATALOG 200-1 


SURE-FLOW COOLANT PUMPS 
CATALOG 62 


Let Logan Engineers 
help you design your Air 
and Hydraulic Circuits. 


812 Center Ave. 
Logansport, Ind. 





2200 Koh-!-Noor Graphi:2 Leads 
v Degrees of Accurate Grading 


d by Droft he ne Over 
for Dependable Serv 
Picked Six of o eel 
in @ Protective box 
Smoothness, Strength, Uniformity 
combined with long 
lasting qualities 


GY 


2200 KOH-I-NOOR 
FLEXICOLOR LEADS 


“The Leed That is Really Flexible’ 


UNSUR®ASSED BREAKING STRENGTH 
SEVEN COLORS AND COMBINATION OF 
RED AND BLUE — RED AND YELLOW 


* 


All the above leads for use in 
1504, 1511, 5611 or 5612 Holders 








By -the Makers 
of The Famous 
(‘-NOOR DRAWING PENCILS 





sales have 
increased 


1700% 
0 2 
© 
in 3 years -aapenemenen 
Since 1948, sales of Micro miniature bearings have 


a tribute from hun 
dreds of top-flight designers and engineers to America’s 


multiplied more than 17 times 


first and only fully ground miniature ball bearings 

Applications involving critical weight, size and fric 
tion are best entrusted to the more than 85 types and 
sizes of Micro bearings. They are available in sizes as 
small as O.D. and with tolerances to the millionths 
inch precision of ABEC-7. Yet, they actually cost less 
than comparable unground bearings 


Write for Technical Bulletin No. 50 





New Hompshire Ball Bearings, Inc 


3 Main Street, Peterborough, N.H 
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to Provide 


a Truly COMPLETE 


Die Shop Service 


Supplementing Allied’s extensive die shop 

facilities is a modern, compietely-equipped 

foundry for precision-cast zine alloy dies. Other 
Here, thoroughly skilled and experienced per- » PRODI 
sonnel produce dies for experimental parts 

and short run production . . . quickly, accu- 

rately and economically. 


The operation of this foundry is typical of 
Allied’s policy to provide in all of its plants 
and in every department a full measure of 
service to its customers. 
CHANGEAFP 


AND Dit 


ALLIED PRODUCTS CORPORATION 





DEPT. D-2 12677 BURT ROAD DETROIT 23, MICH. 


” 


PLANT 1 PLANT 2 PLANT 3 PLANT 4 
Detroit, Mich. Detroit, Mich. Hillsdale, Mich. Hillsdale, Mich 
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Keep the vital parts of your motors dry —-even 
when the full force of a hose is turned directly on 
them. Century Splash Proof motors eliminate 
production losses due to dripping or splashing 
liquids or falling solids. They also protect against 


rain, snow, sleet or hail on outdoor installations. 


Century Splash Proof motors are available in a 
wide range of types and sizes for all popular 
applications. Other types and ratings are 
available to meet your electric power 
requirements. You can specify Century motors 


with confidence. 


~ 


} to 72 HP Direct Current 
Splash Proof Motor 


30 to 100 HP Type SR Slip 
Ring Induction 3 Phase Splash 
Proof Motors 


3 to 25 HP Type SR Slip Ring 
Induction 3 Phase Splosh 
Proof Motors 


Century motors ore built in sizes Ye to 400 horsepower 


72m 


Century 7'/2 HP Type RS Single 
Phase Repulsion Start Induction 
Brush Lifting Splosh Proof 
Motor 


150 to 400 HP Type SC Saquirrol 
Cage Induction 3 Phase Splash 
Proof Motors 


1 to 125 HP Type SC Squirrel 
Cage Induction 3 Phase Splash 
Proof Motors 


1 to 20 HP Type CS Capacitor 
Stort Induction Singie Phase 
Splash Proof Motor 


CENTURY ELECTRIC COMPANY, 1206 Pine Street, $2. Lovis 3, Missouri 


Offices and Stock Points in Principal Cities 
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Wyman- Gordon — specialists in the vital forgings of the internal 


combustion engine since its inception --is today the largest producer 


of crankshafts for the automotive industry and of all types of forgings 
for the aircraft industry. Be it crankshafts and other vital forgings 
for the piston type engines or turbine wheels and impellers for turbo 


jets—there is no substitute for Wyman-Gordon experience. 


Standard of the Industry for Wore Than Sirtty Years 


AV AAVWANE ee) ine) 


ORGINGS OF ALUMINUM * MAGNES ‘uM * STEEL 
7 ~ \M ORCESTER. MASSACHUSETTS 
HARVEY, ILL{NOIS . DETROIT, MICHIGAN® 


MMAR RCAC RUC RCAC AC ROR MMC ROR RC CC UCU RC RORCRCE ORCL 
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ond | ee ul 


SELECTORS 
for ROTARY SOLENOID 


OPERA 
molecular bonding of ae: 


ALUMINUM 


and its alloys to 





@ REMOTE CONTROL 
@ SELF-STEPPING OR 


RO N and STEEL for REMOTE CONTROL 


of MULTIPLE 
COMPLEX CIRCUITS 


Many versatile designs of stepping, 
counting, adding and subtracting, 
1. LIGHTWEIGHT combining the lightness of aluminum and latching, and circuit selecting re- 
the strength of steel or iron and taking advantage of lays are made qe by the 
the machinability of aluminum. combination of the Ledex Rotary 
Solenoid and wafer type rotary 

2. HEAT DISSIPATION. switches. Self-stepped or exter- 


" nally impulsed, the device is im- 
CADE, 3. BEARING PROPERTIES. mediately adaptable to many 
vJ remote control applications. A 
¥ choice of wire sizes permits a wide 
» 4. CORROSION RESISTANCE. range of operating voltages and 
power requirements. Various types 
of mountings further increase its 
APPLICATIONS adaptability. In addition to its 
Bearings * Heat Exchangers . Large Diesel ° positive control of multiple, com- 
Pistons * Corrosion Resistance © Rotors P -y eet“ a vsilable - or apa 
Ratio-Anode Tobes = Brake Drm: » Cooling lye Ge ae ba 
Cylinder Fins * Housings * Gears * Bi-Metallic — switching operations. 
Assemblies * Oil Refinery Parts * Textile 4 P We supply to quantity users and 
Machinery * Bag Making Machinery * Heat SC ™ a tas solicit he opportunity to be of 
S- Dissipation Units assistance in solving multiple cir- 
. cuit relay problems. 





and their alloys provides 











BS 








WRITE TODAY FOR ALUMIBOND BOOKLET 


4 


WRITE DIRECT TO 


ARTHUR TICKLE WAS 


GINEERING WORKS 190 WeOSTER StasET 


27 Delevan Street, Brooklyn 31, N. Y. oy Wane) ie, : OHIO 
Semctete t08 Telephone: MAin 5-4200 ee 
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Oilgear drive 
installed in 1934 operates 16 hours 
daily at low cost. Gives maximum 
production on all stocks with little 
spoilage or non-productive time 


A laminating machine and a cut-off in the plant of the 
Chicago Carton Company are driven in synchronism by 
Oilgear Fluid Power Equipment installed in 1934. A trip 
to the plant reveals today the compact, sturdy Oilgear 
equipment on the lower floor performing quietly, effi- 
ciently and continuously 16 hours a day in the necessarily 
humid atmosphere. Maintenance records indicate a total 
expenditure of $93.21 during the 16 years for service and 
parts, less than $6.00 a year. Because of the full flexible 
speed range and easy controllability of the Oilgear drives, 
the laminating machine is operated at speeds that best 
fit the type of board being processed and the cut-off drive 
follows in synchronism to cut stock into uniform lengths. 

Another Oilgear feature important here is the unusual 
speed with which the laminating machine drive and cut- 
off drive can be started and stopped. This feature of Oilgear 
smooth, high speed acceleration and quick hydro-dynamic 
braking reduces non-productive time and cuts spoilage 
of sheets to a bare minimum. 

On the basis of the 16 year performance of Oilgear, the 
Chicago Carton Company recently installed another 
Oilgear drive on a new 125 hp installation. 

Time after time, Oilgear demonstrates its superivurity 
and dependability on variable speed drives. Oilgear Fluid 


Power has many advantages. Investigate them now. THE 
OILGEAR Company, 1571 W. Pierce St., Milwaukee 4, Wis. 


fo) mello \cleme Vale), mee) lh, bf 
LAMINATING MACHINE - 


, AND CUT-OFF 





UPPER —Oilgear 40 hp Variable Speed Drive with ele<- 
tric pilot motor remote control and oil reservoir base. 


LOWER —Oilgear 712 hp Variable Speed Drive with 


avtomatic control to synchronize cutter speed with 
speed of laminating machine drive. 


PIONEERS (MN FLUID POWER 
PUMPS, TRANSMISSIONS, CYLIKDERS AND VALVES 


22 oo 


Jd)JJ) 


COMPRESSION 
SPRINGS > 


te 


—@ARDoo 


A) 


SMALL> © 
STAMPINGS 








SPRINGS 


\) ¢ SPRING 
}, WASHERS 


. 
vo @, 


4% 


SPRINGS 


Everything for the design and production of 


WIRE 
FORMS > 


springs—with unusual facilities for heat-treating, 
testing and inspection. Special department for 
small orders and experimental lots. 


Barnes -Gibson-Raymon 
Division of Associated Spring Corporation 
Plymouth, Mich. * Ann Arbor, Mich. 


| Hn TATE | 
THREE SAFE, SURE CONTROLS. 
for HAZARDOUS LOCATIONS 


Enclosed in Approved 
Blast-Proof, Dust-Tight Housings 


TYPE 0 THERMOSTAT A precisely adjustable control. 


Narrow calibroted ranges for liquids or 
gases. Adjustable ranges, 120 F or 250F 
between limits of -120F and 600F. 
Ratings AC 1200 watts 125-250 V AC. 
Uses any United remote bulb assembly. 


TYPE EIR VACUUM SWITCH For close differential 


contro! onexposedapplizations. Ranges 
from 0-180 psi pressure, 30” Hg vac 
to 20 Ib. press. Diff. 4° WC to 2 Ib. 
adjustable or fixed at customer's option. 


TYPE EGL PRESSURE CONTROL 4 rugged pilot switch 


p= for industrial uses involving the control 


UNITED 


0-350 psi. Diff. from 2-15 psi, electrical 
ELECFERIC 


ratings AC 1200 watts 125-25 V AC. 
CONTROLS 
COMPANY 


8 > treet 


All controls tapped for standard pipe 
fitting. All moy be mounted in ony 
position 














Write for complete details today 
PT TT | | 
STANDARD & SPECIAL THERMOSTATS | 
Sena sets ll 


HOUEUEAAA DU LUDEUE DEDEDE aa 


Retaining Rings 


withstand repetitive shock loads i 
Vithout jumping the groove! 


characteristic is put to work 


Unique Spirolox two-turn con- 
in a Coaster Brake Assembly. 


struction enables it to resist 





shock loads and thrust forces 
up to its own shear strength. 
Under thrust, the coils are 
actually “squeezed” together, 
thus forming a “friction lock” 
which makes Spirolox stay in 
the groove. Blueprint below 
points out how this “stay-put” 


Collar rides to Spirolox, making 
it necessary for retainer ring 
to withstand repeated shock 
loads due to brake application 


without shearing or @ 
jumping groove. 


U. S. Pat. No. 2,450,425 and 
Foreign Pats. Other pats. pend. 


SEND FOR FREE TEST SAMPLES and DATA BULLETIN 


Get simpler, 
more compact 
design; 
elimination of 
trouble spots; 
removal of 
awkward parts 
and costly 
machining! 


WRITE 
RAMSEY 
CORPORATION, 
St. Louis, 8 Mo. 


SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 
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Save time in designing <=) 


ELECTRICAL HEATING ELEMENTS 


FOR IRONS... 


and 1001 other products! 


These days when you have so many problems to 
solve—and so little time to devote to them— 
why wrestle with jobs that are quickly done 
by experts ? 

It's no cinch to determine the proper heatin 
element for every applicatior. There are teats 
mecals, terminals, switches and mourtings to 
worry about. Heat patterns, heat losses and 
allowable “heat up” time to calculate. To say 
nothing of voltages, wattages, thermostats an 
relavs! That's why we suggest you bring your 
problem to “heating headquarters”. 

We have a wealth of information or heatin 
problems already in our files—informavion it 
might take you weeks or months or ever, years 
to develop on your own. That's because we're 


ICE INDICATORS 


specialists at engineering and controlling elec- 
tric heat. Our men work at it every day 

for many different manufacturers ... of mzny 
different products. 

Asa result, we're uniquely qualified to help you. 
You'll find TK * Heating Units in everything from 
coffee makers to waffle bakers, clothes dryers to 
deep fat fryers, melting pots to molding presses. 

And in the current defense build-up, we're 
proving again, as we proved in World War II, 
that we're equally at home with heating elements 
for guns, gun directors, boat galleys and a host of 
otheraircraft,marine and submarine applications. 

So, when you need fast answers, turn your 
electrical heating questions and your design and 
procurement problems over to us. You'll get 
prompt, “perscnalized” service—and you'll save 
time all along the line! *T. M. Reg. U. S. Pat. Of 


TUTTLE and KIFT, INC. 


1823 N. MONITOR AVE. « CHICAGO 39, 


Ocrtoser, 1951 
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What’s U.S. Rubber doing 


with Plastie Pipe? 


Giving it extremely high impact strength, for 
one thing. A single .44 cal. revolver bullet, 
fired at a distance of 20 yards, merely dented 
this piece of pipe, which is made of U.S 
Rubber’s new plastic, Uscolite. This amazingly 
strong, lightweight, versatile piping is easy to 
handle, won’t break if dropped. Furnished in 
standard lengths, it can be cut to length and 
threaded on the job. Uscolite is resistant to 
most chemicals. For more information, write 
to address below. In Canada, write to the 


Dominion Rubber Company 


U.S. ROYAL MEAT 

CUTTING TABLE TOP 

made of Uscolite 

stands up longer than 

wood. U.S. Royal tops 

retain their shape, are 

easier io clean. THIS CONKEY FILTER. part of the sanita- 
tion system of a midwestern city, is 
equipped with Uscolite piping. Uscolite 
handles corrosive acids, alkalies, salts 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION © ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Propuct ENGINEERING CroBerR, 195] 





Design Engineers Agree: 


Close valve coupling makes for greatest pneumatic efficiency 


And The Bellows Air Motor 


Is the only Air Cylinder with a Built-in Valve 


MODEL BEM-5 BELLOWS AIR 
MOTOR WITH. THE BUILT-IN 
ELECTROAIRE VALVE 


Built-in 


R 
cOMPACTNESS 


In pneumatics operation the more remote Bellows Air Motors are madg in five bore 


the valve from the cylinder the greater the sizes: 1144”, 134”, 242", 358” and 442”. Any 
possibility of erratic cylinder performance. stroke length. They are available with 
In the Beilows Air Motor the valve is either the built-in Bellows manually op- 
integral with the cylinder. This integral erated valve, or the Bellows Electroaire 
construction means imstant action. No lag, Valve*, a low-voltage electrically controlled 
no time delay, no air flow restriction. In- air operated valve hardly bigger than a 
tegral construction means positive control. package of cigarettes, vet guaranteed for 
Directional control . . . speed control. life against solenoid burnout. 

Integral construction means compactness. 
Space saving design . . . simplified installa- 
tion in cramped quarters, or on moving 
machine elements. 


For instant action, positive control, and com- 
pactness in pneumatic circuits, there is only 
one answer: The Bellows Air Motor — the 
air cylinder with the built-in valve. 
* TM, Reg. Pat. Pending 
Let us send you " 

\ THESE FREE BOOKLETS 


‘crane ~The Bellows Co. 


ve. Ad $ 
> mare AKRON 9, OHIO 


e Bellows Co., 
Dept. PE1051, 
Akron 9, Ohio 


Field engineering offices in all principal cities of the United States and Canada. 
359 


1307 
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Here, for the first time is a rugged AC magnetic 
starter that provides the extra protection and 
dependable operation of “Mill-Type” heavy- 
duty construction and design. 


Phantom view 
showing Arc-shield 


Type “CY” starters employ an entirely new principle of arc 
interruption. The arc is extinguished by the effect of the blow- 
out coil, concentric with the contact. The magnetic field quenches 
the arc either by lengthening or confining it. In its forced rotation 
it moves continually from a hot to a cold spot—minimizing burn- 
ing or pitting of contacts. The ingenious design of the arc cham- 
ber prevents carbonization and the accumulation of hot gases 
between wiring terminals—minimizing phase-to-phase failures’. 


One piece upper orc shell pro 
tects terminals from hot goses 


~ Magnetic orc interrupters 
with steel orc chambers 


Pressure type termi- 
nals line and load 


Arc shields of inorganic 
non-carbonizing material 


Finger clips for easy 
~. contact inspection 
Silver double breok 
control circuit contacts 


Captive screws 
in contoct arm 


Melting alloy type 
overlood relays 


Easy coil replacerent—only two 
screws and one pin to remove 


«Vertical lift magnet with 
stee! quide uses no springs 


The Maintenance Man’s Dream! 


* No filing. dressing orcleaning of coniucts! 

* No tools necessary to inspect contacts! 

® Easy to change moving contacts! 

® Stationary contacts changed quickly! 

* Remove only two screws and one pin 
to change coils! 

® Remove only four screws to take out 
stationary magnet frame! 

® Power circuit contacts available with 
springs in complete packaged service 
kits for ease iu stocking! 


*Magnetic blow-out coils are used on all size 
2 and 3 Type “CY” starters. The same Mill- 
Type construction is used on sizes 0 and 1. 


Let a CLARK application engineer show you what this new line of CLARK 
“CY” starters means to you in increased production and lower maintenance 


tue CLARK. CONTROLLER co. 


% 


Pe . 
‘NEERED ELECTRICAL CONTROL -* 1142 EAST.152N° STREET, CLEVELAND 10, OHIO 
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NEW ECONOMIES 
IN COLD FORMING: — 


5 


| | 69 
| | \\ 


Automotive drive shaft, produced 
by cold forming with aid of Bond- 
erite and Bonderlube. Saves steel, 
machine time, man hours 








Close tolerance geor, 
with exceilent physical 
BOMDERITE properties, formed 
aan fh ca, cammnene © t from Bonderite-trepted 

xs coined blank in one 


ING 
ACILITATES corp FORM 


extrusion. 


Showing the progressive stages in 
cold drawing of steel 50 cal. car } — 


iGAN 
a1 11 wich 
1 ener “someon ° betes 
$ 
PARKER au 





Steel washing machine tub, 
drawn from sheet steel blonk 
tridge cases, with aid of Bonderite with aid of Bonderite 


. - - FILLED WITH TIME, METAL, AND 
SEE EXAMPLES AT OUR BOOTH MONEY SAVING FACTS LEARNED IN 
H339, METALS SHOW, DETROIT PARKER’S 10 YEARS’ EXPERIENCE IN 
THIS FIELD. Technical bulletin, illustrated, tells you how 


new Parker developments in products and techniques can help you 
make “impossible” draws and extrusions become economical produc- 
tion realities. A valuable book for executives, engineers, production 
men. Get your copy now! 

*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. US. Pat. OF. 


PANE 


2175 Eas? Milwaukee Avenue, Detroit 11, Michigan 
CHECK Please send me, by return mail, my FREE copy 
type of metal you of technical Uulletin “Bonderite As An Aid in 
are interested in Cold Forming.” 
cold forming. 
—_ zs TITLE __ 
ZINC COATED COMPANY 


STAINLESS Oj STREET 


NAME_ 





ALUMINUM = [) city. 





DEPENDABLE 


under severest 
conditions of 
dust and dirt! 


@ Even under layers of grime, dirt and abra- (four different types) to deliver a minimum 
sive dust encountered in many production of 30,000 hours uninterrupted service 
operations, the Dodge-Timken Type C bear @ Dodge Timken Type C Pillow Blocks are 
ing carries its power load smoothly, effi fully self-aligning, with both radial and 
ciently, without interruption—because it’s thrust carrying capacity 
@ Triple-sealed to prevent the entry of dust, @ Delivered fully assembled, adjusted and 
however fine. Accurately machined steel lubriceted, ready to lock on shaft. Locking 
seals keep dirt out and lubricant in collars at both ends insure firm fastening. 
@ Dodge mounts, seals, houses Timken pre- @ Normally available from Dodge Distribu- 
cision bearing units in ru 7ged assemblies tors’ stocks, sizes from 1-7/16''to 4-15/16"’. 


DODGE MANUFACTURING CORPORATION, 1200 Union Street, Mishawaka, Indiana 


x 


CALL THE TRANSMISSIONEER, 
your local Dodge Distribu- 
tor for assistance on new, 
cost-saving methods. Look 
for his name under ‘Power 
Transmission eon 
in classified phone bc 


of Mishawaka, Ind. 








SAQDS 


V-BELTS AND TAPER-LOCK SHEAVES TORQUE.ARM SPEED REDUCERS ROLLING GRIP AND DIAMOND B CLUTCHES SOLO STEEL CONVEYOR PULLEYS 





FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
CHICAGO THRIFT-ETCHING CORPORATION, 1555 SHEFFIELD AVENUE, CHICAGO, ILLINOIS 
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Light Section Plate And Steel Castings 
Joined To Produce 91/2 Ton Structure 


This 19,000 Ib. high pressure unit for pumping gas 
is a good example of the flexibility in design avail- 
able with composite fabrication. 


Produced through teamwork of the customer and 
foundry, this redesigned unit combines light section 
plate, where additional strength is not needed, 
with steel castings. 


On the front of the massive cylindrical casting, 
forming the body of the part, three blades are 
welded into place. The base is also made of steel 
casting and plate, welded to the main casting. 
Incorporated in the rear of the unit is the drive 
housing of light plate construction with a cast steel 
bearing welded in place. 
2s 

Conversion of some of your parts to foundry 
engineered composite fabrications and cast-weld 


STEEL FOUNDERS’ 


920 Midland Byliding 
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assemblies and foundry engineered steel castings — 
through close cooperation of your engineering 
department and the steel foundry — may result in 
more production, of better quality, in less time and 
with less metal. 


Your steel foundry representative will welcome an 
Opportunity to make available to you his company’s 
long experience plus the full results of the develop- 
ment and research program carried on by the Steel 
Founders’ Society of America. 





An Urgent Message About Scrap 


There is @ serious shortage of iron and stee! scrap. Your com- 
pony con help insure the continued high production of all 
metal products by getting your scrap inte the hands of your 
scrap dealer. Will you do what you can to help . . . now? 











>» 
5) SOCIETY OF AMERICA 





Cleveland 15, Chie 





3 Times Stronger 
0% Lower 


' 


xh 


with the world’s finest, largest selling 


VENUS | 


DRAWING PENCILS | Here is - eunmeneing onmnyre of what 
an Arwood precision investment casting can do. 

aN 
e ACCURATELY GRADED 


in 17 degrees 


This is a justifying cam used in a busi- 
ness machine and it was originally designed 


© STRONGZR | the lead | as a series of 18 stampings to be assembled 
is Pressure-Proofed® 


e SMOOTHER -— the lead 


is ¢ idal* processed 


ee a aoe . and at the same time triple the strength and 


by pinning and brazing. In its manufacture. 


({rwood was able to show a savings of 90°; 


wear-resistance of the cam. No hand filing or 
fitting is required in assembling the cast parts 
and all are completely interchangeable. 
Uniform lines in weight and - 


tone. Opaque lines for sharp, | Perhaps you have a production problem 

cleas reproduction. Strong i 

points, smooth in action. No that Arwood can help you solve. Our engineers. 
dge: no ghosts from era ° ° ° . 

sone Sihaieiia din: sithiadaaiens with years of experience in many industries, 

oes See Ser Oe often are able to make valuable suggestions that 


result: sharper 


result in important savings in manufacturing. 
For more complete information about 


TRY \ : vou ‘REEtt the accuracy. the lower costs and the versatility 
enus on your pa pie pets 2 


pers. Then see the print 
yuality. Get Venus Techni 


cal Test Kit with pencils | Critical Survey of Investment Castings.” 
in the degrees 7 


you want FREE! : nie o | 


AMERICAN PENCIL CO., HOBOKEN, N. J 
AMERICAN PENCIL COMPANY | 
Hoboken, New Jersey | 


P send me free Venus Technical Test K th > Vi 
onctan tena mete com z ae os " — P R E C | S$ | 0 N C A $ T | N G C 0 co P e 
_ waiies 68 WASHINGTON STREET * BROOKLYN 1, N.Y. 


Company | Plants: Brooklyn, N. Y., Groton, Conn., 
anaes , | Tilton, N. H. 


of precision casting. write for our booklet, “A 
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Wherever ued, 


THEY ADD 























BUILT-IN PERFORMANCE 
























































In all types of machines, 
SEALMASTER Ball Bearing Units 
provide smoother operation, reduced 
power consumption, minimum 
maintenance and general ail-round 
efficiency. 

The exclusive combination of 
important features found only in 
SEALMASTERS is the best assurance 
of top performance under all 


conditions—superior qualities that 


are built right into each 
‘adividual bearing. 


W’ rite 


Ceortridge unit 


of MY DEATING p 1ailst 


SEALMASTERS’ patented centrifugal seal 
retains lubricant and excludes dirt 
Self-aligning bearing assembly permits 
alignment without seal distortion 
Factory-lubricated, ALL SEALMASTERS 
are shipped ready for use. Patented 
Flange-cortridge unit locking pin and dimple prevents 
rota:ion of outer race in housing and 
positions unit for relubrication, 


Flange unl 


Toke-vp unD 


SEALMASTER BEA 


9 RIDGEWAY AVENUE, AURORA, ILLINOIS 
A DIVISION OF STEPHENS-ADAMSON MFO. COMPANY 
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dependable 


WHEN YOU NEED 
DEPENDABLE 
CONTROL VALVES 


oe « « SPECIFY 


Control valves for air, gases, liquids or refrigerants must be completely 


particularly where automatic functioning of product or 


process is required. A-P offers years of experience, unexcelled engineering 
facilities, plus precision manufacturing methods and meticulous quality 
control to back up its guarantee of DEPENDABILITY in Service. A recognized 
leader in the field of flow-cortrol, A-P offers a wide range of types and 
pressure, temperature or electrically controlled, 


sizes 

















REMOTE CONTROL 


SOLENOID VALVES 


Heavy-duty, pilot-operated, industrial-type so- 
lenoid valves for water. Non-overheating mois 
ture-proof coil, easily removable strainer and 
valve seat. Capacity to 3000 gal. per hr 


Multi-purpose solenoid valve. Handles air, wa 
ter, or non-corrosive liquids and gases. Capacity 
up to 600 gal. per hr. 


Rugged, long-life solenoid valve for low pres 
air or control. Positive opening and 
seal-off, even with voltage or pressure varia 

No sticking or gumming. Quiet, no-hum 


sure gas 


tions 


ee OPCration due to unique design. 


SILENT, POSITIVE-OPERATION 


THERMO-ELECTRIC GAS VALVES 


Where inexpensive, reliable automatic temper- 
ature control is required, this thermo-electric 
gas valve has many advantages. Its diaphragm 
operated power element is absolutely silent in 
operation. Positive, tight seal-off; full opening, 
full closing on 30-seco..J cycle. Large capacity ; 
compact size; dependable functioning. 


PRESSURE-REGULATED 


WATER VALVES 


\-P water valves will control water flow in 
response to pressure changes. Unique valve de- 
sign permits trouble-free operation even in very 
dirty water. Operating pressure adjustable from 
65 to 300 p.s.i. Maximum water pressure 150 
p.s.i. 3/8", 1/2”, and 3/4” sizes: 


1/6 capacities 
, “yes : 
from 3 to 42 gal. per min, 


PRESSURE OR TEMPERATURE CONTROLLED 


EXPANSION OR THROTTLING VALVES 


Designed primarily for refrigerant control, A-P 
expansion valves ere adaptable to many appli- 
cations where automatic control of temperatures 
or pressures is required. If you have a preblem 
involving the control of liquid or gas flow in 
response to pressure or temperature changes, 
a standard, low-cost A-P expansion valve may 
provide an immediate answer. 


DABLE Controls 


For Air @ Liquids ¢ Gases © Refrigerants 


A-P CONTROLS CORPORATION 


(formerly Automatic Products Company) 
2601 N. 32ad St., Milwaukee 45, Wis. @ In Canada: A-P Controls Corporation Lid., Cookeville, Ost, 





If joints in your product 
call for a liquid cement— 
you need fast-setting 


Gy 


ORDER TODAY 
and TAKE ADVANTAGE OF: 


faster ultimate joint-strength 

high tensile strength 

high flexural qualisies 

good resistance to impact 

stability over wide temperature 

range 

high moisture resistance 

high dielectric qualities 

ready to use 

. transparent 

AMBROID has everything you need in a 
fast drying, transparent non-toxic liquid 





in 2 on and 4% on tubes, pints, quarts, 
and one gallon cans, drums. Write for 
data sheet. 


AMBROID CO. 


304 Franklin Street 
Boston 10, Mass. U. S. A. 











HARD CHROME 
PLATING 


25,000 Amp. Generator 
capable of handling 


Lengths up to 
62 feet long 


SMALL PARTS 
A SPECIALTY 


ANODIZING 
COMPLETELY 
EQUIPPED 


Government Specifications 


PROMPT AND 
GUARANTEED SERVICE 


HARDCHROMERS, INC. 
Krick Road Bedford, Ohie 
Telephone Bedford 2-1500 
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STOKERS 














the best 
running mate 
your product 
can have! 








Good motors are the best assurance of good service from appli- 
ances. Every year, Delco motors prove their durable quality on 
millions of appliances. 


But there's another important reason why so many manufacturers 
prefer to deal with Delco. Today's fast-changing markets often 
necessitate equally fast changes in motor specifications or 
delivery dates. Delco has the facilities and know-how to accom- 
modate these revisions . . . to deliver what is needed on time— 
all the time. 


lt is easy to understand why more and more manufacturers are turn- 
ing to Delco—the best running mate your product can have. 


DELCO MOTORS 


DELCO PRODUCTS 


Division of General Motors Corporation, Dayton, Ohio 


SALES OFFICES: 
Chicago 3 + Cincinnati 2 + Cleveland 13 + Dallas 2 + Detroit 2 + Hartford + Philadelphia + St. Lowis 1 








Val] 
a 


FANS (Ventileting) DISHWASHERS (RONERS OFFICE MACHINES FLED GRINDERS SEPARATORS 
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DESIGN MEN SPECIFY CARAVAN axles 
because they increase operating effi- 
ciency, provide dependable movabili- 
ty and reduce axle costs. 

CARAVAN AXLES are recommended 
for utilization with military and in- 
dustrial as well as field service and 
construction eavipment such os con- 
crete mixers, welding apparatus, drill- 
ing rigs, fire fighting apparatus, etc. 

CARAVAN units can be furnished in 
two-wheel, single-axle assemblies as 
well as four wheel running gear 
equipped with automotive type steer- 
ing mechonisms. Straight and drop- 
axle type construction can be suppiied 
as standard. 

Employing controlled camber, toe-in 
and caster, which facilitate positive 
trail at high speeds, CARAVAN AXLES 





provide smooth steady movability 
over high grade surfaces and maxi- 
mum roadability over rough terrain. 
Axle beam construction is of solid 
square steel stock and sized to in- 
dividual specifications. 


CARAVAN AXLES are available hav- 
ing load capacities ranging from 
1000 to more than 12,000 pounds, 
and they can be furnished in a wide 
range of sizes and models to meet all 
re quirements. 


Write today for your copy of UNITED’S new 
12-page, multicolored and _ illustrated 
Catalog No. 101 which describes 
CARAVAN axles as well as CAR- 
AVAN surge-control braking de- 
vice and CARAVAN retractable 
third-wheel for use with two- 
wheel single-axle units. Catalog 
includes photographs, line draw- 
ings and complete specificaticns. 


1021 West Interstate Street © Bedford, Ohio 
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For those manufacturers having their 


STAMPING own press equipment Transue will 
SPECIALISTS gladly quote on die requirements. 


will gladly assist you to adapt 


your product design to the use of TRAN § lJ F & 
deep drawn steel stampings. Re- W al lA M S 
sults of this service have usually . ‘ 


been lower costs. 


SALES OFFICES: NEW YORK, PHILADELPHIA, (W CHICAGO, DETROIT, INDIANAPOLIS; CLEVELAND 
~ 


BESIGNERS AND MAKERS OF DEEP DRAWN STAMPINGS 


Propuct Encineerinc — Ocroser, 1951 





240,000 Castings : 
that abe Wrong —& 





—so they're cast in Chemalloy’ by Electro-Alioys 


240,000 of these valve guide castings for air- 
craft engines have been produced in Chemalloy 
N-1 (Ni-Resist Type 1). They resist galling, 
expand at the same rate as the aluminum cyl- 
inder head into which they are pressed, with 
stand temperatures of approximately L000'F. 
at one end, 300°F. at the other. They must not 
shrink, cr contain blowholes which might 
show up during the extensive machining. 


When high alloy castings are required, we 


Specify THERMALLOY™ for heat and abrasion resistance . 





can supply the answer, in production quanti- 
ties. It’s the way we like to work—when the 
quantity is big enough to enable us to devote 
time to working out foundry methods to pro- 
duce the best possible casting, and to <ciosely 
control quality in every step 

When you need an answer to problems of 
heat, abrasion or corrosion, we'll be glad to 
have an engineer call. Just write Electro-Alloys 


Division, 2125 Taylor Street, Elyria, Ohio 


.. CHEMALLOY*™ for corrosion resistance 
























~ ELECTRO-ALLOYS DIVISION 


ELYR HIO 
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FOR DESIGNERS 


Think of it! Forty million cycles—eighty million 
strokes—and still no sign of wear in a Modernair 
CV Series pilot valve using six Linear “‘O” Rings 
as a sliding seal between cylinder and piston. 

This was no laboratory set-up. This example 
of outstanding service from Linear “‘O” Rings 
was reported by the Victor Equipment Company, 
users of Modernair control valves. 

Trouble-free service measured in scores of mil- 
lions of cycles is only one advantage credited to 
Linear “O”’ Rings. When wear finally does be- 
come evident, the valve is completely renewed 
simply by installing new Linear “O” Rings. Flim- 
ination of metal-to-metal contact makes possible 


the use of easily machined aluminum instead of 
cast iron or steel. This means low fabricating 
costs and light, compact construction. 

Linear “‘O”’ Rings are compounded of natural 
or synthetic rubber, fluorethylene polymers, and 
“Silastics” ... are molded in a complete range 
of J.I.C. and A.N. standard sizes, as well as 
hundreds of non-standard sizes and special shapes. 
Precision molded under rigid laboratory control, 
Linear “O”’ Rings may be depended upon for 
continuous and lasting service. 

It will pay you to consult Linear during the 
design stages of your sealing applications. 


KBLNGS” 





LINEAR, Inc., 
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STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 








WANTED! 
Speed-Change 
PROBLEMS 

















aS 
1s 


Measured in term f Pp > P | y 
-as 5 . Ss odauc tivity two ands us ¢@ Variable Speed U le s 


one Universal Drafting Machine equal four experi- ®@ Adjustable Motor Bases 


enced hands drawing by old style methods. : av Bases 
: Belts ‘ 


@ V-Driven Sheavés 





his precise instrument, without which no drawing 











Here’s the “Why” 


’ 
protractor, triangles, scales and parallel rules. It = ca... 


board is c i i 
ard is complete, combines into one accurate unit 


most of the loose tools of the drafting art — T-square 


peeds all classes of work, improves its quality, and 
> . ¥ V. to V DRIVE 
lessens operator fatigue. : ts sate eel 
This improve : , : UP TO 4to 1 
proved drafting machine in your plant will Speed-Change Ratio 





speed ides . ee : 
peed ideas to the blueprint stage — will cut engineer- Straight Line 
Base Adjustment 


ing costs—will ji - . : 
fe ill improve drafting room efficiency. = Here is Industry's most ver- 
rite f 2 iptiv . — satile speed control drive. 
or descriptive bulletin outlining the many ex- Ps one pinion arrange 
ment, exclusive in Roto- 


clusive feature on ; ae 
tures that have made Universal Boardmaster Cone, provides equal and 
opposite lateral movement 


the favorite drafting machine of American industry | of both discs, therefore V- 
- belt always travels on a 

fixed center line Result is = 

UNIVERSAL DRAFTING MACHINE CORPORATION maximum, vibrationless = 

mn of power and = 


7960 i ans ssk 
Lorain Avenve . Cleveland 2, Ohio fall hole life No expensive 


angular base mounting re~- 
quired 





Write for details and the 
= assistance of our speed con- 


; N I V F R s A L = trol engineers = 


DRAFTING : DURALINE GER G. MFG. CORP. 


MACHINE ° 
SCALES Dept. G, NORTHBROOK, ILL. 
(Suburb of Chicago) 














> ) ‘ 
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=e UIP 


SELF-SEALING COUPLINGS 


Aeroquip provides the fastest, most economical Itreduces downtime for service and maintenance 
method known for disconnecting and reconnect- and permits speedy interchangeability of ac- 


ing charged, fluid-carrying lines. One coupling cessories. Used with water, hydraulic fivid, oil, 
takes the place of two hand-operated valves. diesel fuel, gasoline and refrigerant gas lines. 


AEROQUIP CORPORATION 


JACKSON, MICHIGAN 
SALES OFFICES: BURBANK, CALIF. * DAYTON, OHIO * HACERSTOWN, MD. « HIGH POINT,N.C « MIAMI SPRINGS, FLA, 
MINNEAPOUS, MINN, © PORTLAND, ORE. © WICHITA, KAN. « TORONTO, CANADA 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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The NEW Wystved series of 
HILLIARD 


ACHINERY 


cT YOU 


R 
TE 
% FROM DESTRUCT! 


* IMPROVE THE CONTROL OF 
YOUR REWIND STAND* 








' i 9 
REGULAR SERIES—From 50 inch Ibs. to 300,000 


inch lbs. torque. Prevents transmission of over- 
load. Constant torque clutches can be pre-set. 
NQW AVAILABLE — Adjustable while running 
constant. tension clutches. Provide ample friction 
surface for heavy duty use in reeling and wind- 
Tale Me) ol-igelilelals . 
THE NEW LIGHT SERIES—high capacity in small 
size. From*10 inch. lbs. to 500 inch Ibs. torque. 
Metallic plates, disk springs. Constant torque 


easily adjustable N 
SAVES MONREASES produc! 


FOR DETAILED INFORMATION WRITE FOR BULLETIN NO 300 


Also manufacturers of over-running and Single Revolution,-Clutches 


THE HILLIARD | 


101 West Fourth Street Elmira, New York 


374 


NVE OVER-LOAD 


ever see : 
a conveyor belt 
with horns? 


er 


Textile processors will recognize this unique belt as part of a Bale 
Breaker . . . the device that rips apart bales of raw fibre for pro 
cessing. Heretofore, it has consisted of a series of steel spikes 
mounted on canvas belting. However, the spikes often strike 
stones, bits of metal or other foreign objects inside the bale, caus- 
ing sparks that ignite flash fires that burn the belt itself 


Cambridge design engineers solved this problem by attaching 
metal spikes to a standard woven wire conveyor belt. Results 
fewer fires because Monel metal spikes reduce sparking, no belt 
damage or repairs when fires do occur, water from sprinklers will 
not harm the belt, longer belt life from ali-metal construction 


This is a typical example of the many unusual or difficult prob 
lems solved by the use of Cambridge woven wire conveyor belts 
Cambric_ ze belts can be constructed from any metal or alloy in a 
wide range of open or closed weaves. For any problem of combin 
ing product movement with processing through 
heat, cold or corrosive agents, rely on the experi- 
enced advice of your Cambridge Field Engineer. 
Write direct or see ““Belting-Mechanical” in your 
“lassified Telephone Direct ory 


The Cambridge (204008. 
Wire Cloth Co. o20 os 


© Combridge 10, Md. Sony ponte ineluding 
. feed, coremic, chemi- 
cat, metelwork 
See us at the Metal Show oan, oa oo 
FOR YOUR COPY of 


BOOTH C-I11 
this velveble refer- 
CFFICES IN PRINCIPAL INDUSTRIAL CITIES ance. 
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“In designing our Type CH Ventilating Sets, 
we found heavy vibration in test models . . . 
and traced the trouble to the short-center 
V-drive. When we called in Durkee-Atwood 
engineers, they showed us that the vibration 
was caused by the multiple belts. Durkee- 
Atwood solved this problem by vibration- 


solved our 


Vibrat 





V-DRIVE ENGINEERING 





Propuc! 


WHAT'S YOUR V-BELT 
DESIGN PROBLEM? 


Vibration? A “‘different’’ V-drive? Then give 
Durkee-Atwood a chance to help engineer the 
design! Durkee-Atwood is a medium-sized 
company, so we can give exacting attention to every 
belt order. With our special testing equipment, 

we assure absolute matching of multiple belts 

make sure that cross sections are perfectly 
uniform. This means vibration-free transmission for 
you .. . smoother operation and longer lasting 
service for your products. 

Our moderate size permits fluid production, too— 
special work and emergency orders. Yet D-A’s 
six modern plants and up-to-date equipment 
can handle your biggest orders! 

If your current project calls for a unique V-drive 
—a ‘mule drive’’ for example, or a drive using 
sheaves smaller than recommended minimums- 
experienced Durkee-Atwood engineers are at your 
service. They will help you meet your special OEM 
requirements help you get the results you want. 

In our 30 years in business, we have established 
a record for quality V-belts. That is why we 
can guarantee the life of every Durkee-Atwood 
V-Belt! Write for complete detaiis—or ask your 
nearest Durkee-Atwood distributor 


DURKEE 













DATA— 
WRITE FOR FREE COPY 
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ion problem 


testing their standard belts on their special 
equipment to meet our requirements. These 
belts, perfectly matched and with uniform 
cross sections, completely eliminated vibra- 
tion. They run so true that we have not had a 
single complaint from the field on the nerform- 
ance of this ventilating set.” 





x 

a 

Ss 
¥ 
1 
% 


W's, ge ‘as 





vsAiRco Type CH Housed Ventilating Sets Far efficient, 
oratories. hotels, restaurants, hespitels. Compoct, 
weather-proof design for inside or outdoor applicetion 
Capacities from 500 cfm to 18,000 cfm. 


Form No. 522 





DA 
ao 


DURKEE-ATWOOD COMPANY 
Dept. PE-10 « Minneapolis 13, Minnesota 





Maybe it all does look pretty much WIRE MESH 
the same at first glance. But when 


a firm has been making wire mesh 
for 70 years man and boy, there’s bound to be a little more to it than 
meets the eye—a little more know-how in engineering and weaving, a 


little more quality in the product, a litthe more service and satisfaction 
for the user. 


JELLIFF WIRE MESH 
JELLIFF WIRE MESH 
JELLIFF WIRE MESH i 
JELLIFF WIRE MESH 


- ‘ 
specications, 


woven in all ductile metals 
woven in ail commercial weaves 
woven in widths up to 72 inches 


economical. Every foot runs true to the 


* * * * 
JELLIFF WIRE MESH is a quality 


years. 


product and has been for 70 
You can depend on it. 


Write today for full details about JELLIFF WIRE MESH, JELLIFF 
WIRE MESH PRODUCTS, and JELLIFF°S CONSULTATION SERV. 


ICE on wire-mesh engineering. Address Department 24. 





THE C. 0. JELLI 


DIPPING BASKETS 
LEKTROMESH = 
RESISTANCE WIRE 


SOUTHPORT 


MFG. CORP. 


WIRE MESH PARTS 
wire CLOTH 
STRAINERS « FLLTERS 


CONNECTICUT 





SIMPLE DESIGN 
INEXPENSIVE 


AVAILABLE 


WK 


SS 
¢ es 
Bs 
| 
X=! 


WU ML ts bb hl 


15 YEARS’ DEPENDABLE 
PERFORMANCE 
SOME TYPICAL APPLICATIONS 


Sma'l Electric Motors 
Aircraft Instruments 
Scales & Weighing Devices 
Thickness Gauges 

Rollers 

Flow Controllers 

Pressure Gauges 

Gyros 

Vibration Pickups 
Indicating Thermometers & 


Smollest of 98 different types 
ond sizes- shown to scale 


Similor Instruments 
Pilot Trainers 

45 West 45th St., 
Write today for Catalog No. 7 New York 19 
Over 250 types ond sizes of 
miniature and instrument bal! bearing. 


Propuct ENGINFERING - 


SAVE 
MANPOWER 


Wherever you have to— ee 


Fx PUSH or PULL SS 


oe 


ES) LIFT or LOWER <= 
G& PRESS o SQUEEZE ® 
4\ THT o TURN Ti 
i? OPEN or CLOSE [i 


Ledeen cylinders provide positive, 
dependable power and pressure in 
straight line motion. Designed for air, 
oil, or water operation, they are uniform 
in design and construction, affording @ 
wide number of varieties and adopte- 
tions. Ledeen cylinders ore easy te 
install, occupy minimum space, and are 
built for long, economical service. 


Standard Ledeen cylinders and movunt- 
ings ore available from distribvtors’ 
stocks in major cities. Special cylinders 
if required. J.1.C., of course. 


Ledn Cylinders 
are GOOD Cylinders 


Write for Bulletin 500 


—J 


Lan My 0 


1610 San Pedro 
LoswAngeles 15, Cal 
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yalability to your product! 
gine with a Mercury Automatic 


or en ; , 
motor © nd smoother operation. 


L . t 
or easier starting 


GARDEN. TRACTOR 


el 
+ ee 


An electric motor equipped with a Mercury Automatic Clutch 
starts easily and picks up ~ . load smoothly. 


Starting current is reduced and the motor reaches full speed be- 
fore the load is applied. Stalling is eliminated, thus preventing 
burned out wiring, blown fuses and fire hazards. 


Installed on a gas engine, a Mercury Clutch permits no-load 
starting and idling...smooth, steady operation with stalling 
eliminated. 


These are the sort of talking points which add salability to 
your product. 


Mercury Clutches are available for electric motors and gas 


engines up to 25 HP. ratings. Write for catalog P2-5. 


MERCURY CLUTCH DIVISION 


AUTOMATIC STEEL PRODUCTS, INC. 


CANTON 6, OHIO 
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Dour | 
SOUR SUB CONTRACT 


FACILITIES ARE/AT YOUR 
SERVICE 


Daring WORLD 
WAR il We Successfully 


Performed Numerous Sub- 
Contracts for a Score of Large 
Ccrporations 


STAMPINGS 


Some Machted Parts Can Be Produced 


as "Die Stampliogs with a Saving in Cost 


INDUCTION & TOS 
& BRA 


We Have the Equipment, 


PRECISION PLATING 


GOLD * SILVER * COPPER 
NICKEL * CHROME * CAQMIUM 


We Hove Facilities for Platingn Aluminum 


ASSEMBLIES & SUB-ASSEMBLIES 


We Have an Excelight Assembly Department 


with Experience Handling Intricate Work 


INCLUDE 


* PRESSES + ANNEALING 


POLISHING * BUFFING * ASSEMBLING 


Complete Fakilities List Gladly Furnished 


AMERICAN EMBLEM CO., INC. 


HILL STREET, UTICA 1, N.Y. 


~~ 
SALES OFFICES: .New York, Chicago, Philadelphia Cleveland 


Representotives in Principal Cities 


ONE WASHER INSTEAD OF TWO 
with WEATHERSEAL! 


The Weatherseal Washer combines a metal and a compressive, 
sealing washer, hydraulically bonded and “cured” together to 
provide just one piece to handle. The compressive material is 
composition rubber or neoprene, and it does a real job of sealing 
as this actual cutaway photo shows: 
BLACK AREAS 
ARE NEOPRENE 
a“ COMPOSITION 
bas j 
SHEET \ — NUT 
METAL of 
JOINT — sot 


WEATHERSEAL 


Pat. applied for 
Note that the neoprene is extruded under compression to com- 


pletely seal the outer edge of the metal washer as well as the 


fastener shank, through the metal sheets to the nut. 


APPLICATIONS: Sheet metal roofing and siding 


* Auto body and chassis assembly « Sheet meta‘ 
ductwork « Porcelain-to-metal assemblies. 


— + 


POPSEALS are fasteners you specify or supply nail, bolt, sheet 
metal screw, etc assembled in our factory with Weatherseal 
Washers, ready for use. Reduce your inventory items with TOP 
SEAL! Write for sample and prices, stating your fastening or 


sealing problem. Proven production pe rformance and large stocks 


maintained for quick shipment assures you of meeting your own 
production schedules 


FABRICATED PRODUCTS COMPANY 
WEST NEWTON, PA. 


FOR FARM AND INDUSTRY 


9@ —SABCEKIC 
> | WHEELS ARE RIGHT 


Over 65 years in wheel manufacturing 
have given us the “know how” — 


° 8 modern production methods essure 


long life and efficient wheel 
| performance in the field. 
There is an ELECTRIC spoke or 
disc wheel for most types of portable 


equipment. Axles are available 

where required. 

Our experienced engineers are 

ready to assist you in solving your 
wheel and oxle problems and 

we will offer our recommendations upon 


receipt of your specifications. 


WRITE FOR CATALOG 


ELECTRIC WHEEL CO. 


2816 CHERRY, QUINCY, ILL. 





; 


Es 
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The engine manufacturers who 


produce approximately nine-tenths* 
of the power for AMERICA'S 
aircraft use SKF BEARINGS. 


This, again, is typical of the 
acceptance of SMF Bearings by 
all industry—acceptance which 
has been built on confidence in 
SKP'’s ability to help industry 
put the right bearing in the 

right place. 7165 


SMF Invusteriss, INC., PHILADELPHIA 32, PENNA. 
manufacturers of axe and nass-eniont Bearings. 


Propuct Encinegertnc — Octoser, 1951 








HAYDON 


AT TORRINGTON 


HEADQUARTERS FOR 


TIMING 


Help Lower Unit Production 
Cost to Meet Competition 


_ 


~ 


Simplified screw driving, bolt set- 


SYNCHRONOUS TIMING 
ting and nut running mean lower 
MOTORS ond TIMERS en - st. This is a 


products because are 
inspected through all manufacturing 
for steps from coil wire or bar stock to 


the finished product. 
7 Vudustriial All threads, whether rolled or cut, 
are carefully gauged to American 
yy Standards. Screw and bolt heads are 
ae formed, slotted or recessed to meet 
rigid engineering requirements. Ove: 
400 Commercial Uses all quality of the finished product is 
Cycle Motor Ld uniformly high. Precision head forma- 
: . . tion on all bolts as well as engineered 
HAYDON* research and engineering staffs constantly slots and recesses in all screws means 
seek to develop new and build better products. One less wrench and driver slippage. 
example is the HAYDON 400 cycle timing motor. This is 
an hysteresis type synchronous timing motor, for use as 
@ separate motor or in many different types of timers 


Pheoll engineers will recommend 
HAYDON personnel and plant are equipped to build 


the correct type, size and finish of 
standard or special screws, bolts and 

motors and timers using D.C., 60 cycle or 400 cycle for 

military or civilian applications. 


nuts for your needs. 
WHAT PHEOLL (NDUSTRIAL 
FASTENERS MEAN TO YOU 
@ Simpler and speedier Machine Screws 

assemblies Sems 





HAYDON manufactures a wide range of dependable timing 
motors notable for their small size; quiet operation; total en- 
closure; separate systems for controlled lubrication of rotor 
and gear train; ability to opercte in any position. Standard 
speed range from 60 rpm to one revolution in 7 days. The 
HAYDON motor is the basic element for standard timing com- 
ponents and custom-engineered timers designed and manu- 
factured by the company for volume applications. 


DESIGN INFORMATION 
HAYDON will glodly send you 


technical data on request ~—d 


* TRADEMARK REG. U. S. PAT. OFFICE = 
HAYDON Manufacturing Co., Inc. & 
Subsidiary of GENERAL TIME CORPORATION 
3134 ELM STREET 


TORRINGTON CONNECTICUT 


380 


® Less worker fatigue 
more units 

@ Improved product 
appearance. 

@ Added latitude in 
product design 

@ Immediate and de- 
pendable source for 
standardized, inter- 
changeable screws, 
bolts and nuts es 
pecially suited to 
mass production. 





Tapping Screws 
Square Head Set Screws 
Threaded Cutting 
Screws 

Cap Screws 

Phillips Recessed Head 
Screws 

Machine Bolts 

Wing Nuts 

Knurled Nuts 


Write for literature 





a 





low-cost’ | whiteprinter 





/ANNOUNCING | 


PP SOS VAL IIL NA. —? 





ETE 


popEt 20 


3 





CopYFLEX 


Proouct ENGINEERING - 


Here's the new Bruning Model 20 Copyflex. Be 
cause of its low price, thousands of companies 
now can make their own whiteprints and thus 
realize a substantial saving. Now you can pro 
duce your whiteprints when you want them —as 
you want them 

It will pay for itself by producing sharp clean 
prints of your engineering drawings as we ll as 
copying your production orders, reports, specifi 
cations, defense order copies, et 

The Model 20 is a completely new, medium 
volume machine of advanced design, vet sells tor 
the lowest price of any machine in its class. It 
has a full 46” printing width, and takes cut o1 
roll stock 


Speciclists in copying since 1897 


Octoser, 1951 


Compare these advantages 

e *LOWEST PRICED machire of its class available 
e NO FUMES. Bruning Copvflex machines use no 
vapor developer therefor: cannot possibly emit 
unple asant fumes 
e NO INSTALLATION. No exhausts needed. Just 
connect to an ordinary 115 volt AC electric powel 
eircuit 
e EASY OPERATION. No training needed 
one can operate a Copy Hex 

See how the Model 20 Copyflex, or one of our 
other models, can help you There is a model for 
every price and volume requirement ( lip the 
coupon now and you'll be on the road to faster 


less expensive copying 


CHARLES BRUNING COMPANY 
V-101 100 Reade St New York 13, N.Y 
Send me full deiails on the Model 20 Copyfiex 

| would like to see a Copyfiex machine demonstroted 
Nume Title 
Company 
Street 


City 








For Parts that must be 
TAKEN OFF=PUT BACK=BUTTONED TIGHT 


LOCKS TIGHT WITH A QUARTER TURN 
Always at correct tension 


‘Lion Fasteners are right for buttoning parts that must be 
removed repeatedly for inspection, maintenance, or other 
reasons. 

Vibration and shock can't loosen a Lion Fastener. Even 
an inexperienced service man can't replace it wrong. A 
quarter turn opens it. Another quarter turn locks it. The 
tension is designed into it. 

Lion Fastener Spring Assembly is quickly spot welded 
or riveted in place. The stud cannot be lost. It is grommeted 
tight to the sheet. They vill button sheets .040 plus or .020 
minus over or under standard rating. The misalignment is as 
much as .156. The one-piece forged stud is tested to 1425 lbs 
Write today for demonstration kit and application data 


TYPICAL APPLICATIONS: INSPECTION 
PLATES + COWLING ~« ELECTRICAL 
PANELS - CABINETS - DUCTWORK 


@CA*, 


Free DEMONSTRATION KIT contains 


sample Lion Fasteners to help you visualize 
their adaptability to your product. Write on 
your company letterhead. No obligation. 


Li On 


FASTENERS, INC. 


300 Main &., Honeoye Felis, N.Y. 


MAN 





SPROCKETS 


and 


FOR HEAVY DUTY 
and 








LONGER SERVICE ROLLER CHAIN 





High production demands rugged components that can “take 
t."’ Cullman Sprockets and Roller Chain best meet today’s 
demands because they are far beyond minimum standard of 
precision. Strict adherence to specifications insures Cullman 
uniformity 





Hardened sprocket teeth engag 


CULLMAN 
FLEXIBLE 
COUPLINGS 


large variety of applications—represent a very efficient method 


ing double-strand chain make 
Cullman Flexible Couplings out- 
standingly rugged components 











They insure long service in c 


of connecting two shafts of equal or different diameters 





Interchangeable Hub 
Sprockets for Quick 
Replacement 


CULLMAN 
GRIP-MASTER 


This new time-saving hub sprocket is already in great de 
alterations. Ratio 











mand. Installs easily without changes 


quickly made at minimum cost. Sprockets can be inter 


changed and mounted without removing hubs from shoft 
Hubs available with bores for most requirements 


DISTRIBUTORS IN MANY PRINCIPAL CITIES 


CULLMAN 


CULLMAN WHEEL COMPANY - 
1336 Altgeld St. Chicago 14, Illinois 
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“ Production costs cut 


y 
f over 50% 


with HAYNES 


Trade-Mork 


investment castings 





A manufacturer of homovenizine eqpulpiite nt ts 
produc ing stainless steel rotors and stators at half 
the former cost. now that he has switched from 
machined parts to precision investment casting= 
Machined perts required a total of 12 opera thats 
before they were ready for service. Hay Nes invest - 
ment castings require only 5 finishing operations 

The produc thon saving on the rotor. or turbine 
is 52 per cent, even though the investment-cast 
part costs about 6 times more that. the bar stock 
needed for a machined part. This is because only 2 
tmishing operations are needed for the castings. 
whereas 5 operations were necessary when the 
parts were machined from bar stock. 

The stator required 7 machining operations 
originally . and now requires only 3 — one of which 


1 he Thayne = tmsest 
is an electro-polishing treatment. By changing 
. Ment-casting process 
over to investment castings, the manufacturer has 
cut the produc thon Cost« 
cut his production costs on this part rl per cent. of this stainless steel toter 


\ large assortment of investment castings and sciil athe Cine oiteeeie laa 


other Haynes alloy products will be on display in 10 per cent. The parts ar: ¢ 
trea F-140 at the National Metals Exposition in 


usedina!, horsepower 


Detroit. th tober 15 to 19 Be sure to stop in. homogenizing machine 


Haynes Stellite Company 
A Division of 
Union Carbide and Carbon Corporation 
UCC) 


General Offices and Works, Kokomo, Indiana 
TRADEMARK 
J Sales Offices 
Chicege — Cleveland — 0D» +t — Houston 
les Angeles —New York —Ser ‘ encisso—Tulse 





“Haynes” is a trade-mark of Union Carbide and Carbon Corporation, 
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A guide to the 
selection of Carpenter 
High Nickel Alloys 


neti nd expansion 
properties 


Carpenter Tempera- 
ture Compen-ator 
Alloys 
provides information 
specific 


on 
thermo-magnetic 
characteristics of several] 
alloys. 


Carpenter Low 
Expansion Alloys 


provides detailed 
on alloys with minimun 


size change in tempera 


up to 400°F 
F and 1,100 F 


ture rar 


650 


iges 


For copies of these 
booklets, 
indicating your title 

THE CARPENTER STEEL COMPANY 
117 W. Bern Street, Reading, Pa. 
Export "esartment: The Carpenter Steel Company, Reading, Pa. “CARSTEELCO”, 


Carpenter gy 


offer you new opportunities to solve problems 


Carpenter High Nickel Alloy 
te on your company letterhead, 


iny of 


just drop us a nc 


‘New HYDROPUMP Permits 
© Regulating 
| © Reversing 
° Stopping 
“Oil Flow During Operation 


NO VALVES... 
NO CHANGE 
IN SPEED 
OR DIRECTION 
OF ROTATION 


(Right) Standard control pump 
mounted jor vertical discharge. 


This vane-type hydraulic pump provides positive displacement . 

but allows instant regulation of the volume and direction of oil 
flow to fit your individual circuit or cycle conditions. With the 
motor and pump operating continuously in one direction, you can 


1. Adjust the oil volume delivered to suit the job 
2. Vary the oil volume delivered at any part of the cycle 
4. Reverse the oil flow 
4 


. Completely stop the oil flow. 


A small movement of the control will change the displacement 
of the pump or the direction of the discharge. This control may 
be used either as a simple volume adjustment or as an integral part 
of a cycle control system. Manual, automatic and remote control 
means are available. Ideal for hydraulic motor drives 


NO SPRINGS—NO VANE WEAR 


Vanes are positioned mechanically—no springs are employed 
The pressure ring which contacts the vane tips rotates with the 
vanes, reducing friction and wear. 


The HYDROPUMP is available in foot mounted, flange mount 
ed and stripped models. Multiple ports and methods of mounting 
provide 16 possibie connection combinations. Capacity 0 to 10 
g.p.m. in either direction 





(Below) 
volume ¢ 


charge. 


HYDROPUMP with micrometer 
pntrol, mounted for borizontal dis 


WRITE FOR 
ENGINEERING 
HELP AND 
LITERATURE 


Ask for Bulletin 
100-P. Submit 
your problems for 
recommendations 
No obligation. 


MILWAUKEE HYDROPOWER 


3445 N. 35th St. 











Milwaukee 16, Wis. 
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NEW P-K Bulletin et owek DRIVING 
Pi 2KER-KALON 

tells how to Sot-ecostne Sees 
aa 


add more speed 


to the faster 


fastening method Describes and illustrates the various 
baste types of electric, air-operated and 
mpact tools, as well as the automatu 
hopper-jed machines for screw driving in 
common use. Helps you determine 
which type ts best for your assemblies 
Ilse includes useful information on proper 


hit and socket selection. free on request 


DRIVING lo meet America’s colossal produc ton 


requirements . . . for defense, for civilian goods 


of P.K Self-tapping Screws .+.even more speed is needed in operations 


that have already set time-saving records. 


Fitting right into this urgent need for more 
speed, more efficiency—in assembly operations 
is the ever-wider use of Power Driving 
devices with P-K Screws. 


A wide range of Power Driving equipment 
is available for use with the various tvpes of 
P-K fasteners and with slotted, Phillips 
recessed, and hex head styles. And all types 
have this in common-—-a substantial reduction 
in assembly time and cost. 


Parker-Kalon does not manufac ture power- 
driving equipment, but has tested many 
devices in the P-K laboratory under produc tion 
line conditions, and found them suitable for 
use with P-K Screws. The information contained 
in the “Power Driving” Bulletin is based 
on reports of these many tests 


For specific information on power driving 
applied to your assemblies, talk to a P-K 
Assembly Engineer. Your P-K Distributor 
will furnish a copy of the Power Driving Bulletin 

. ask for Form No. 491. Or write: Parker-Kalon 
Corporation, 200 Varick St., New York 14, 


This autematic, double spindle, 
hopper-fed machine is being used jor 
driving two P-K Type t Hardened 


Metallic rive “reMms simultaneous! . : 
a plastic wiring device if it’s “Ks C.K. 


* + 


The Ohigined 
PARKER-KALON: SELF-TAPPING SCREWS 


A TYPE AND SIZE FOR EVERY METAL AND PLASTIC ASSEMBLY 
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lninediate 
Welty 
on These 


Alk VALVES 


.»e because we planned our 
1950 production facilities 
with 195i in mind! 





Wie Wire or Coll leday/ 


TESTED ~ PROVEN -—ACCEPTED! 


CHOOSE THE 


oAIR VALVE 


YOU HELPED DESIGN 


Best for , 
Trigger- Quick 
Control of All 
Air Operated Equipment 


FULL FLOW 
COMPACT 


ONE 
MOVING 


15315 W. 11 MILE RD. * ROYAL OAK, MICHIGAN 








for the RIGHT answers 
to YOUR alloy fastening 
problems... 


HARPER CAN HELP YOU... 


because Harper makes 
them a//—has fasten- 
ings in exactly the 
right alloy, size, type J 
and finish vou need 
Harper deals exclu- 
sively in nonferrous 
and stainless steel 
fastenings—bolts, 
nuts, Screws, rivets 
and accessories in 
brass, bronze, copper, § 
aluminum, Monel G® 
and stainless steel that 
provide maximum 
resistance to 
corrosion, heat, 
abrasion and stress EVERLASTING “--> FASTENINGS 
Over 7000 items 
in stock ready for 
delivery from 
warehouses and 
distributors, nation 
wide. Mail coupon 
for new catalog 


—-—4 


FLEXIBLE 
and RIGID 


any special shapes: 
RODS BELTING 
TUBES EDGING 
STRIPS BINDING 
@ POLYSTYRENE 
@ CELLULOSE ACETATE 
@ POLYETHYLENE 
© VINYLS 
© ETHYL CELLULOSE 
@ BUTYRATE 
@ ACRYLIC 


Write Dept. PE 
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USE OUR BOOKLETS... 


To help prospective die casting 
purchasers, The New Jersey Zinc 


Company has prepared booklets giv- 





Linc Die Casting 
Dollar! 


ASK FOR DESIGN HELP... 


The surest way to realize the full 
econom»es inherent in the die casting 
process is early consultation with a 
competent die casting engineer a ing up-to-date information on ZINC 
before the design his advarced so Die Castings. These booklets cover 
far that changes are impossible or alloys, design, machining, finishing 
impractical. Any die casting company and applications. We will be glad to 
will be glad to have an engineer help send copies of any of these booklets 
you in adapting the design of a part to you-—or they may be obtained 
to its most economical production ‘As through any die casting company 








by the die casting process. 


SEE OUR EXHIBIT AT THE 
METAL SHOW... 


Each year The New Jersey Zinc 
Company, on behalf of the die cast 
ing industry, assembles a comprehen 
sive exhibit of ZINC Die Castings 
at the National Metal Exposition. If 
you are planning to attend this year's 
Exposition in Detroit — October 15 








| ViSIT BOOTH A 162 AT THE METAL SHOW | am yh bed r 


The New Jersey Zinc Company, 160 Front St., New York 38, N. Y. o~~454 FOR DIE CASTING ALLOYS 


The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (vsitcrm cvciny) ZIREC 
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Get the RIGHT Clutch 
_ for YOUR Need 


tock onswer to every power wane 
RD 


ROCKFORD CLUTCH Division 
BORG wARnen 


209 Catherine Street, Rockford, Hlinets 


THE RIGHT PLACE 
for a tighter fastener 





In communications apparatus and other equipment 
subject to vibration use Bristol’s Multiple-Spline 
Socket Screws. 

They hold tighter because they can be tightened 
tighter 

Even in the smallest sizes, they can be turned up far 
tighter without danger of bursting or rounding out 
socket walls. The exclusive multiple-spline socket turns 
internal wrenching force into rotary motion, not ex- 
panding pressure 

Other advantages: ideal for compact assemblies and 
hard-to-get-at fastening points. For disassembly, a re- 


verse flick of wrench loosens the set. AMY SHAPE - ANY MATERIAL > COMPLETE FACILITIES 


Wrie ber Free forging Owte febder Meotept el bert or amare) wy 
LM WILLIAMS 6 CO, “The Drop forgung People” BUFFALO 7, WY 





Only BRISTOL gives you the right 
socket screw for every application 


j SEND veanien | 
BRI OL POR FREE SANRPLES SSBB EBB BBB BBeeee eee! 
FOUR TYPES OF--- 
also helpful bu! ys 
STOLS == WOVEN BRAKE LINING og 


COVERING ALL INDUSTRIAL 
REQUIREMENTS FOR INTERNAL 
AND EXTERNAL BRAKES 


sizes 1 1/2. 5/327 through 4 x 3/8 
LARGE CAPACITY (10,000 ft. per Day) 
LONG EXPERIENCE (since 1927) 
SPECIALISTS IN SHORT RUN ORDERS 

WE INVITE your INQUIRIES 








compact, tight as 
semblies 


Maltipie Spline and Hex Socket Screws... Cap and Set 


Tue Bristo. Company 
Mill Supply Division 
121 Bristol Road, Waterbury 20, Conn 
Please send me free sample of Bristol's Multiple Spiine 
Screw and bulletins showing applications to 
NAME 
COMPANY 
ADDRESS 
crry ZONE STATE 
Screw Sizes 


Cus proton fo meaty nn uname SOUTHERN FRICTION MATERIALS Co. 


a a ee Se ee ee ee 
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How MB can help you 


EET MILITARY SPECIFICATIONS 
ON VIBRATION 


Does YOUR MILITARY PRODUCTION require vibration 
testing? Shock absorption—vibration isolation? 
Representative of MB’s specialized vibration engi- 
neering, these products show that, from a single 
source, you can get the equipment and information 
you need to meet your requirements. For example: 





1. MEASUREMENT of vibration with MB vibration 
pickup and meter supplies data for study of 
disturbing frequencies and for design a/djust- 
ments. The electrically damped and highly 
sensitive pickup is convertible for horizontal 
or vertical operation. Meter gives you accel- 
erations, velocities or displacements of the 
vibrations directly. Made for each other, the 
two are the “eyes” for any vibration testing 
program 








4, miL-1-5432 (AN-I-16a) can be 
met with the Type 17 ISO- 


3. \SOMODE* SHOCK MOUNTS have 


been developed for supporting 


2. SHAKE TESTING TO MIL-E-5272 
and 41065-B is easily accom- 


plished with MB Vibration Ex- 
citers. Model S-3 shown deliv- 
ers 200-lb force. Others avail- 


and protecting aircraft en- 
gines from damage while 
transported in crates or “cans.” 


MODE Mount. This unit avail- 
able for loads from 0.5 to 100 


pounds, and controls all modes 
of vibration with equal effici- 
ency because of equal spring 
rate in all directions. 


able with 10-lbs to 2500-lbs 
force ratings—all easily, 
quickly and accurately con- 
trolled for force and frequency. 


High load capacity combined 
with high deflection capacity 
proviaes good absorption of 
shock. *Reg. U.S. Pat. Of. 


Remember, if you need help with a vibration 
problem, you can save yourself time and THE 
work by contacting MB’s vibration speciai- 

ists. For details on any of the above prod- | 
ucts, address your inquiry to Dept. N6. 


MANUFACTURING COMPANY, Inc. 
1060 State St.. New Haven 11, Conn. 


PRODUCTS FOR MEASUREMENT... REPRODUCTION .. CONTROL OF VIBRATION 
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How can YOU use it? 





EXPANDED METAL 


as used 
in this 


Safety 
Step 


Ladder 


y 
Ballymore 
shows 


‘How to make a little metal goa long way” 


Phe rugged 1) mesh is being used for heavy duty jobs. The 
dainty, almost jewel-like 3/16” mesh is used for ornamental 
grilles such as for radio and TV. For sizes between there are 
hundreds of proven uses. with new ones developing every day 


Expanded Metal is used exte sive ly today. and promises to be 
increasingly in demand in the future. Architects. engineers 
and designers are finding new applications constantly. Every- 
where that strength without bulk is desired. where substantial 
saving in critical metals is essential. where reduction in weight 
is important. where the passage of light and air is wanted, 
where decorative effects are sought. there is a place for PEN- 


METAL Expanded Metal 


Standard or flattened. light or heavy gauge: large or small 
mesh: carbon or stainless steel. copper. aluminum. Monel. 
Inconel or other metals: untinished. polished. painted or en- 
amelled: either t Aprose d or cones ale ad: il h is ¢ ndle Ss possibil- 
ities for efficient, economical use 


Our New Expanded Metal Catalog, telling the whole story 
of this multi-use material. showing many present uses and 
sugeesting others is yours without charge. May we send a 
copy to you? 


PENMETAL 


vEaR Penn. Meta Company, 


District Soles Offices 


tJeiph 7 _—" 








AND 
COMPONENTS 





SPECIFY MORTON—Over 30 years ex- 
perience in fine tool making 

Recognized throughout the Industry 
for the develop and f of 
the most economical and highest quality 
Fixture Clarsps and Standard Details. All 
precision made of heat treated selected 
steel © © © © © © in @ wide 
range of sizes and types to fit the most 
rigid and exacting requirements 
Complete Clamp Assemblies or any of 
their Component Parts 





MORTON 


CLUE , 
on) 


For ovr 72- 

pageillustrated | + a a 
Catalog show- 

ing ovr com- aOR oy i 


enema 
atc 


plete line and —~ Wee, 
including full = 
size templates 


for tracing purposes 


MORTON MACHINE WORKS 


2426 WOLCOTT * DETROIT 20, MICH. 


—— 
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RT LE ye nee 


v " 
» 
< MILITARY VEWICLE CHASSIS FASTENERS » 
Vv 


A 
RADAR CAPACITOR PLATE 


< TRANSFORMER STUDS FOR ELECTRONIC 
AND COMMUNICATIONS EQUII'MERT 


“A FUZE SCREWS T [ 
Here are a few parts, ranging from a relatively | 
simpie fuze screw to a specially designed radar 
capacitor plate, which should serve to IN 


illustrate the type of component that Scovill 


is set up to turn out. “AMMUNITION CAN TOGGLE ROLT 


[f you have large volume requirements for ammuni- | Py, 


tion components, parts for radar and communications 
devices, fastenings for aircraft, tanks, military vehicles 
—check with Scovill. You'll find experience and 
know-how, backed by a 50-year reputation as a ae «1 Aw BOLT 
reliable supplier of cold-headed fasteners and , evens enum / 


special parts. “ RADAR CONTACT } 
é Vv 





Wor further information, you may find the coupon ; BRASS CASTINGS 
helpful. Or you may prefer to send more com- This Division also operates a 


plete details about your current needs modern sand casting foundry 
equipped to produce a wide va 
: : ; = riety of small brass castings 

In any case, your inquiry will Quotation can be made for 


receive prompt attention. SPECIAL ALUMINUM A machined as well as unma 
ALLOY AIRCRAFT SCREW chined castings 
= Send us your specifications 
and prints 


—— 


along with samples or blueprints. 











Mr. Warren F. Bice 
WATERVILLE DIVISION Industrial Fastener Sales 


Scovill Manufacturing Company 


Industrial Fastener Sales Watervle 14, Conn 


Please send me further information on your design and 


SCOVILL MANUFACTURING CO. “Ss 


WATERVILLE 14, CONN. wane 


Montclair, N. J., 26 Church Se. Les Angeles, 2627 S. Soto Streut 
Detroit, 15755 James Couzens Hway Cleveland, 6516 Detroit Ave company 
Wheaton, til., P.O. Box 242 San Francisco, 434 Brannor St 
Rochester 4, N. Y., 311 Alexander St. aconaes 
Recessed Head Screws . Sems . fapping Screws . Standard Machine Screws . Sp cel 
Cotd-Headed Parts erry 
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Custom-made Optical Reticles 


fy ~ 


fo1234567 
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\ eee 


mau2n0986 





Now Available in Quantity from 
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IN ANY DESIGN 


EXPANDED FACILITIES OF W. & Lb. E. GURLEY 


“fer eee eee eee e eee eseeeeeneene ee 


Are you limiting your range and variety of reticle 
patterns to suit an available reticle-manufactur- 
ing process? You needn't at Gurley; here you can 
obtain the procedure best suited to your particu- 
lar design and production requirements. 

This century-old manufacturer of scientific in- 
struments now offers for the first time on a con- 
tract-manufacturing basis its highly-developed 
photographic, microscopic ruling and etching fa- 
cilities for producing glass reticles for all types of 
telescopes and optical measuring instruments. 

Added to Gurley’s extensive reticle-design and 
manufacturing facilities is an advanced photo- 
graphic process developed during the war, to meet 
the low-tolerance specifications for reticles in 
gunsights and bombsights. 

At Gurley you have the flexibility of several 
manufacturing processes and specially designed 
equipment to draw on-—plus Gurley’s long ex- 
perience in optics, lens grinding and scientific 
instrument manufacture. Photograph and etch 
methods, direct ruling on a dividing engine or 
pantograph, as well as appropriate combinations 
of several of these methods, broaden the range of 
reticle pattern designs and assure their economi- 
cal production in small or large runs. 

Consult Gurley on your particular reticle needs 
—whatever the design or quantity. 


W. & L, E. GURLEY, 301 Gurley Bldg., Troy, N.¥. 


GURLEY 


Obrncol Reticies, Engineenng and Surveying instruments, Hydraulic Engineering instruments, Standard Precision 
Weights ond Measures, Paper and Textile Testing Instruments, Aeronautical Navigating Instruments, Méteor 


clogice! Instruments 


Bringing together 
for the first time . . 


Engineering data 
on the design of 
ultrasonic systems 


Considers the many uses of 
altrasonics in indusiry 


m4 ERE is the first engi- 
neering consideration of 
the ultrasonic field . . . t 
essential theory, plus an 
abundance of practical in 
formation never before pub- 
lished! This important new 

reviews electronic ccn 
siderations and outlines of circuite Mechanical 
and electrical! design and construction techniques 
of ultrasonic systems are included . . . everything 
from the design considerations of bolders for ultra 
sonic use to the experimental measurement of 
ultrasonic waves in various m 


ULTRASONICS 


By Benson Carlin 
Formerly, Product Research Supervisor 
Sperry Products 
264 poges @ 162 illustrations e $5.00 








Seeereveeeemeeeeenevneeeeeeneeeneeenereeneeeeeee 


OTH th ical and p 1, this book is 
definitely slanted toward engineering desi 
| and use in definite industrial applications. 
| brings you valuavle information on: material test 
ing, agitation, ultrasonic transducers, ultrasonic 
| systems. It explains clearly the characteristics of 
et waves that are important in practical 
lications: curves, waves, and complex waves; 
ourier’s theorem, wave trains and the law of 
angular transmission; the ways ultrasonic waves 
may be produced, and the electro-mechanical con 
verting systems. 


Evaluates Practical Uses in Many Fields 
Brought cut of the research laboratory and inte 
industry. ultrasonics ae tremendously broad, prac 
tical app 
guide pomte the ae 
to greater use 
trasonice in, 

— 


ion in ae 1 
tics and glass, 
CHEMICAL INDUS ‘$ 
TRIES; to make bet- 
ter mixtures and emul- 
sions, etc.; METAL- 
URGY: for extremely 
uniform mixtures free 
of air bubbles, ete. It 
likewise discusses ex- 
perimental ang eutions 
to systems talevt- 
sion, — XE . 

| naling, depth soun 
ng, comm nication, 
destruction of b \cteria, 


ete. 
SEND NO MONEY 


SEE IT 10 DAYS FREE 
oe meas 








CONTENTS 
. Ultrasente Waves 
. Ultrasenie Waves: 
Further Theery 











McGraw-Hill Book Co. 
330 W. 424 St., NYC 18 


Send me Carlin’s 'LTRASONICS fer 
examination on approval. im 10 days I 
$5.00, plus a few cents delivery charge. 
the book postpsid * 





Name .. 


Position 


*BAVE! We pay mailing costes if you send cast with 
this coupes. Game reture ortvitege. 
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ning Precisié 
uring Preejsio 
¢ he4This spindle bearing is standard€quip- 
N\NG ment on large spindles designed by a 
world-famous builder of precision 
grinders. For extreme accuracy, for 
freedom from vibration, and for en- 
during precision, only sleeve bearings 
will do. Where other types of bearing 
retain their accuracy only for months, 
Bunting Spindle Bearings endure for 
years. Where other complex types re- 
quire a surgical standard of cleanliness 
and a watchmaker's skill for replace- 
ment, the Bunting Sleeve Bearing re- 
quires only common-sense and the 
services of a good mechanic. 
The secret of this performance and 
long life lies in the film type of lubrica- 
tion. A properly designed and well 
lubricated sleeve bearing need not 
f acknowledge any superior. No other 
bearing type possesses its simplicity, 
its ruggedness, its ability to deliver 
accurate work for many years. These 
attributes are possessed by the sleeve 
bearing. 
Bunting engineers are at your service 
whether your problem is a precisson 
grinder spindle, an aircraft engine, an 
automobile engine, or something of 
more or of less exacting requirements 
Bunting engineers utilize their exten- 
sive experience with bearings of all 
types in their work of designing 
Bunting Cast Bronze Sleeve Bearings. 
The Bunting Brass & Bronze Com- 
pany, Toledo 9, Ohio. Branches in 
Principal Cities. 


BRONZE BEARINGS 
pe ee 
PRECIS N BRONZE BARS 


— 











“tn 


There is only one PENTRATE .. . the oldest name in black 
oxide finishing. Since 1923, it has stood as the leader in uni- 
formity, dependability and quality. Discerning metal finishers 
have used over twelve million pounds. This label is your assur- 
ance of reliability and continuous research for an even better 
product — insist on it! 


Pentrate mecis U. S$. Gov. Spec. 57-0-2, Type fli, Class A. 


YOUR 
CHALLENGE: 


New military require- 
ments are a challenge 
to the manufacturer to 
meet in production 
skills, the exceptional 


yay es PRECISION 
meeting that challenge 

‘ ¥ day now in de 

veloping and produc : BA [ LS 

ing gear mechanisms 

for defense , 

Contract production CHROME ALLOY-+ STAINLESS STEEL 
ee = BRONZE » MONEL + K-MONEL + ALUMINUM 
en PLASTICS + COPPER = GLASS + DRILLED BALLS! 


DIEFENDORF 


Precision balls for every industrial 
ve countuaneat Made in many different ma- ¢ 


terials. Send. your specifications for 


Syracuse. New York recommendations from.our Engineering ¢ 


Department 





THE HARTFORD STEEL BALL CO. 
HARTFORD, CONN 


MARKET 2 i) PHONE “PENNSYLVANIA & 2078  - FRANKLIN 19 
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FROM RESEARCH. 


TO PRODUCTION. 


TS CUSTOMER... 


One Monday, a harried manufacturer came to Rogers and 
said that bis regular supplier had failed — that unless he had gaskets in one 
week bis company’s vast assembly lines would shut down. 


IN THREE DAYS, we converted a labora THIS NEW DUROID is a Rogers FIBER 
tory DUROID into a production LOY, one of many special formulations 
material. On Saturday we delivered the produced by us to meet special require- 
new DUROID, an asbestos-neoprene ments. You may be looking for a unique 
material, to our Fabricating Depart material. Contact us if you are. We are 
ment, which in the meantime, had specialists in special formulations. You 
built dies. On Monday, we flew the name it — we'll make it and fabricate 
parts to the customer's plant it, too. 


QUICK-READING BOOKLET — “Here's Rogers and Its Fiberloys” will 
help you decide if our materials have a place in your operations. 
Please write for it te Dept. E, Rogers Corporation, Manchester, Conn. 
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ROGERS 


CORPORATION 


Established in 1832 











it be? 


hhow good can 


In the design, engineering and 
manufacture of electrical specialties, the 
guiding principle at Soreng is 


How good can it be? 


Good enough” is never good enough 

Our designers, research and development 
engineers, our production specialists—all are 
constantiy working to make Soreng products 
better than ever 

rhis is your assurance that every Soreng 
component—solenoid, switch, terminal 


or other electrical specialty—is 





IF IT’S MADE FROM 


FLAT or ROUND STEEL 


CUYAHOGA CAN MAKE IT! 


FLAT SPRINGS 
STAMPINGS 
SNAP-CLIPS 


Produced in ony 

quantity... large 

production runs 
@ sp :cialty 


SPRINGS and 
WIRE FORMS 
Every Type 
Any Style 


Custombuilt to 
fit your need 


The CUYAHOGA SPRING 


SUBSIDIARY OF THE BagiUmM g$tEtt CORP 


10253 St#fA ROKO CLEVELAND 2 OMIO 








the finest of its kind today 


and will continue to be tomorrow 


Specialists In Electrical 
Specialties and America’s 
Largest Manufacturer of Solenoids | 


RENG } LUFACTWIRIS 


Chicago Suburb 
Fremont, Ohio 


9555 Eden Ave., Schiller Park, Il 
Plants: Schiller Park, Ill. + 


Imperial 


TRACING CLOTH FOR HARD PENCILS 


@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing 
Cloth. But it is distinguished by its 
special dull drawing surface, on 
which ‘hard pencils con be used, 
giving clean, sharp, opaque, non- 
smudging lines 

Erasures ore made easily, without 
domage. It gives sharp, contrasting 
prints of the finest lines. It resists ID 
the effects of time and wear, and 
does not become brittle or opaque. 

Imperial Pencil Tracing Cloth is 
right for ink Jrawings as weil. 


® 
Imperial 
S PENCIL x4 
“rns (3 
LEADING STATIOWERT AMD DEAWING MATIRIAL DEALERS EVERYWHERE 
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JOHNSON BRONZE 


JOHNSON BRONZE 











SLEEVE 
DATA 





Flanged 
Sleeve Bearings 


— addition of a flange on a sieeve 
bearing often serves as a very useful 
device to the designer. For instance it is an 
ideal way of meeting the problem of end 
thrust. Or it can serve to locate or anchor 
the bearing; to act as a divider; or to form 
# recess to hold the lubricant. In some 
eases, particularly in electric motor bear 
mgs, the flange has a beveled edge to 
insure alignment 


nm cast bronze bearings the flange can be 
ocated anywhere on the outside diameter 
and can be made any thickness as required 
n sheet metal bearings the location of the 
jange is limited to the ends and cannot be 
any thicker than the metal used in the 
vody of the bearing 


In applications where the principal use of 
a flange is to meet a thrust condition it is 
well to incl ide oil grooves on the face of 
the flange. In cast bronze the most popular 
type is the wedge shape as illustrated 
herewith. This permits the introduction of 
oil in order to produce the hydraulic pres 
sure required to separate the flat surfaces 
Sheet metal bearings usually employ a 


design known as “‘tear drop.’ 


In applications where the operating speed 
is comparatively slow, it is often wise to 
use graphite impregnated bearings. The 
graphite can be included on both the in- 
side diameter and the flange of the bearing 
In some cases it is often difficult or im 
possible to locate the oil intake in the 
proper place to insure good lubrication 


while at the same time make it convenient 


mreccrTion oF 


VOURNAL ROFRTION 


Recommended type of groove on 
face of flange. 
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SLEEVE BEARING 























Bcovomicay 





Measurements to specify when ordering Flanged Bearings. 


and accessible. The use of flange in appli 
cations of this nature provides a reservoir 
for the lubricant. The oil intake can be 
placed in the most convenient place on 
the housing while the corresponding hole 
in the bearing can be placed where operat 


ing conditions demand 


Powder Metallurgy 


When the application permits, the most 
economical method of producing flanged 
bearings ie by Johnson LEDALOYL. With 
this method the complete bearing is formed 
under pressure, to required size and toler 
ance. All machine work is eliminated and 
you gain the advantage of the self-lubri 
ating action. Many sizes of LEDALOYL 
flanged bearings are standard stock items 
ready for immediate delivery. Our new 
catalogue gives a complete listing of sizes 
available. Write for your coy 


When ordering or specifying flanged beai 
ing it is important that a// dimensions are 
given. This diagram can be used as a guide 
When using flanged half bearings be sure 
to specify whether they are FULL halves 
or SAW CUT. Saw Cut bearings can be 
used where shims are included. Full cut 
bearings are more expensive but are nec 
essary for precision fits. The use of an 
undercut under the flange lowers produc- 


1951 


tion costs but does not interfere with the 


efficient operation of the bearing 


A. Outside diameter of bearing 
B. Inside diameter of bearing 
C. Length—-over-all-—of bearing 
D. Outside diameter of flang« 


E. Thickness of Flange 


Engineering Service 


Johnson Bronze offers manufacturers of 
all types of equipment a complete eng 
neering and metallurgical service. We can 
help you determine the .exact type of 
bearing that will give you the greatest 
amount of service for the longest peried 
lesign 


your bearings so that they can be pro 


f time. We can show *ou how t 


duced in the most economical manner. As 
we manufacture all types of Sleeve Bear 
ings, we base all of our recommendations 
n facts free from prejudice. Why not 
take full advantage of this free service 


This beoring sheet dota is but one of o series 
You can get the complete set by writing to 


SLEEVE BEARING HEADQUARTERS 
508S.MML ST. + NEW CASTLE, PENNA 
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‘IT'S 
1. A THERMOSTAT 


2. A LIMIT CONTROL 
3. A SWITCH 





AM -in-Che 


” 
f. 
49} 1. CYCLES AS THERMOSTAT 


[(3l 2. AUTOMATICALLY CUTS OUT 
bys kT SET LIMIT 


3. STAYS OUT UNTIL 
MANUALLY RESET 


Combines in one unit a thermostat and limit 
control. It's a double pole, single throw con- 
troller with an auxiliary single pole, single 
throw switch that automaticolly cuts off all cur- 
rent and locks the switch at ‘‘open’’ whenever 
temperature exceeds the operating tempera- 
ture range by a much as 7’F. in liquid or 
12°F. in air. Has many industrial applications. 


Write for Catalog H-1 


@ In home ond industry EVERYTHING S UNDER CONTROL 
aD q 

j 

A ee. ‘kobectshaw 


THERMOSTAT DIVISION 
RORERTSHAW-FULTON CONTROLS COMPANT 
YOUNGWOOD, PENNSYLVANIA 


Robertshaw ” 
MODEL H-1 


| This Special Pittsburgh Brush* 
| 


CLEANS RED HOT 
| CASTINGS i 30 


* An actual case history from the U. S. Pipe 
and Foundry Company, Birmingham, Alabama 


PITTSBURGH brush provides the answer for 

U. S. Pipe and Foundry’s problem of cleaning 
red-hot castings. This rugged brush works 40 hours 
a week, turning out thoroughly cleaned castings at 
the rate of one every 30 seconds. . . a speed record 
for any brush cleaning operation of this type. 


LET PITTSBURGH ENGINEERS 
SOLVE YOUR BRUSH PROBLEMS 
Pittsburgh’s complete line of brushes rz 
of every type, for every purpose, will lez \ 
provide a practical, economical solu- = 
tion of any brush problem you might 
have. Drop us a line on your company 
letterhead for a copy of our new booklet that shows, 
through actual case histories, how Pittsburgh can 
help cut your brushing operation costs. Address: 
Pin TsBuRGH PLate Guiass Company, Brush Div., 
Dept. W2, 3221 Frederick Ave., Baltimore 29, Md. 


PITTSBURGH 
BucrV: BRUSHES 


Sruswes * PAINT * GLASS * PLASTICS 


PITTSBURGH PLATE GLASS COMPANY 
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Stock Pumps wit 
"Custom-Made" 
Performance... 





for hydraulically- 


operated machines 





Nos. 53 and 55 
ROTARY GEARED PUMPS 


with Helical Gears and RollerBearings 





Smooth, quiet operation . uniformly dependable 

ow ... extended pump life without maintenance 
troubles! These are advantages you can count on, 
when you specify Brown & Sharpe Rotary Geared 
Pumps with helical gears and roller bearings as origi- 
nal equipment for hydraulically-operated machines. 

Designed with extremely accurate helical gears 
and roller bearings, Brown & Sharpe No. 53 and 55 
Pumps have served as standard equipment for low- 
pressure hydraulic systems on a wide variety of ma- 


> E 


chines, such as stokers, shoe machinery and machine 
tools and also for many transfer applications. 

Capacities: No. 53—4 to 23.3 gals. per min. at 
0 Ibs. pressure; No. 55-—9 to 34.1 gals. per min. at 
0 Ibs. pressure. Direct drive, or may be driven by 
pulley or gear. Run in one direction only, either 
clockwise or counterclockwise. 

Write for Pump Catalog containing complete speci- 
fications. Brown & Sharpe Mfg. Co., Providence 1, 
R. L., U.S.A. 


WE URGE BUYING THROUGH THE DISTRIBUTOR 


Brown & Sharpe \ 
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BIG NA 


in road building and maintaining 


all use BLOOD BROTHERS 
Universal Joints 
for a solid reason 


J. D. Adams Mfg. Co. Huber Mfg. Co 
Barber-Greene Co The Jaeger Machine 
Braden Winch Co Company 

Brooks Equipment Co, Meili Blumberg Cerp. 


Caterpillar Tractor Co. W. A. Riddell Corp 

E. D. Etnyre & Co Seaman Motors 

The Galion Iron Tulsa Winch Division 
Works & Mfg. Co. of Vickers, Inc 

Frank G. Hough Co. Koehring Company 

From simple joints for shafts turned by hand wheels — to 

unely balanced precision propeller shafts—road building 

equipment requires universal joints of almost every type. 

Many of them take a high-speed, power-packed beating on 

.and complex paving machines. 


giant trucks... tractors .. 


But be they big or small, where you find universals on 
road building equipment, you'll usually find BLOOD 
BROTHERS’ name. The reason is simple — and solid. 
BLOOD BROTHERS Universal Joints are engineered 
and built to deliver what the job requires — with a wide 
margin to spare — through years of use. 


Whether its road building machinery or another line — 
if you use universals, you may find it advantageous to 
consult with BLOOD BROTHERS’ engineering staff. 
Write for catalog and information. 


BLOOD BROTHERS machine co. 


A Division of Standard Steel Spring Co. 
ALLEGAN, MICHIGAN 
Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 
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| Hi 
“Sentinel of 
the Air Line” 


Also 
Pneumatic 
Grinders 
“Remember, Built - in 
quality remains long 
after first-cost disap- 

peers” 


TOR 
in Line as ars ae ATO 


AUTOMATIC 


R 
Beat 


FILTER element removes 
solids .00039 and larger. 
TRANSPARENT BOWL pro- 
vides visibility. REGULATOR 
is capable of passing large 
volume with an unrestricted 
flow and minimum amount 
of pressure drop. Self-bleed- 
ing, compact, simple. Ma- 
chined from bar aluminum. 
LUBRICATOR delivers de- 
sired volume of oil. Adjust- 
able Venturi Vaive permits 
efficient operation on broad 
range of volume and pres- 
sure. Bowl can be refilled 
without shutting off air sup- 
ply. Any of these 3 devices 
can be used as separate 
units or in any combination. 


Write tor Literature 





46 Victor Ave. 
DETROIT 3, MICHIGAN 











High-Speed Counting Problems? 
Lerheley 


DECIMAL 
CCUNTING UNITS 


* HIGH SPEED— Different 
els provide maximum continuou 
counting speeds of 30,000, 10¢ 
000 Gr: 1,000,000 counts per se 
nd. Resolution down to 1 micri 
second 

*% DIRECT READING — Decimal count is indicated dir: 

by illuminated numbers on front panel 

* INTERCHANGEABLE — Plug in mounting with 

ard octal base for easy interchange ability. Decimal « 


ing units are complete in themseives, re ady for in orpo or 


mo 


tion asa basic component for electronic counting equipt 

* RUGGED, COMPACT omponents mounted in sti 
plastic mee ling, moisture and — proofed; en loss 
in stamped 1-3/16” wide by 53, 
high by 534” deep (including tubes). 

* CAPACITY — Output of one unit will drive followin, 
unit (or relay operated mechanical register). Any nun 
DCU’'s may be mounted in cascade to provid 
counting bank of desired Capacity 


aluminum case only 


ber of 


For complete data, please write Dep't. D 


2200 WRIGHT AVE. - RICHMOND, CALIF 
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Diagram above shuws where Clipper 
Seals are usec to protect the master 
cam spindle of the Norton No. 2 Cam- 
O-Matic Automatic Cam Grinding Ma- 
chine, pictured at the righs. 


Norton Company found the answer in Clipper Seals 


for a press fit in the cavity. And the flexible lip, held 
in light but positive contact with the shaft by a 
specially designed garter spring, assures effective 
sealing and trouble-free operation, even at high 


speeds. 


In designing their No. 2 Cam-O-Matic Automatic 
Cam Grinding Machine, Norton Company engineers 
faced the problem of selecting an oil seal that could 
be depended on to sez! lubricant in ard keep foreign 
matter out without overheating . . . thereby help main- 
tain accurate settings and cut down re-adjustments. 
Clipper Seals—because they are precision-made, 
tough, and compact— proved to be exactly the highly 
efficient, cool-running oil seal that was needed. 
Norton found Clipper Seals superior on other 
counts, too. They are easy to install because the 
tough, dense heel provides just the right rigidity 


Made in both split and endless types, Clipper Seals 
are available in a variety of designs—with a choice 
of heel and lip compositions to meet almost any seal- 
ing requirement. For further details, write for Bro- 
chure PK-46A. Address Johns-Manville, Box 290, 
New York 16, N. Y. In Canada, 199 Bay Street, 
Toronto 1, Ontario 


_Johns-Manville CLIPPER SEALS 
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Weldments by Littleford 


EXPERIENCE 

IS YOUR ASSURANCE 
OF QUALITY WORK 
AT A LOW COST 








Design Engineers have found Littleford’s ex- 
perience in shearing, flame cutting, punching 
bending, rolling and welding plate and sheet 
metals a great boon in developing new prod 
ucts. Fabricated Weldments by Littieford hove 
found a place in almost every industry. Engi 
neers know too that Littleford fabricates with 
wnerring precision and assumes o definite re 
sponsibility for the quality of the finished prod 
uct. If you have a Weldment problem and want 





this Littleford experience and “know how” to 
work for you, send blueprints for an estimate 
of cost or write for the Bulletin on Littletord 
Weldments 


FABRICATORS OF PLATE AND SHEET METALS 








. UTTLEFORD BROS,., INC. 
£06 E Pearl Street, Cincinnoti 2, Ohio 








RUBBER CC 


methods. experience 
ult in highest quality pearl e 
MONEY-BACK GUARANTEE 


OF LONGER SERVICE and 
LOWER MAINTENANCE COST 


WRITE FOR INDUSTRIAL CATALOG 


Repuctene RUBBER PRODUCTS 


Solid, hard or sponge rubber parts molded to :ustomers BEARINGS 
BUSHINGS 
WEARING PARTS 





specifications from natural, synthetic and reclaimed rubber 
wt Suited to the Aosta, ne Ferme 
ite for erature - end blueprints, cenditions of 
Davidson RUBBER COMPANY og a 
THE AMERICAN 
BRIGHTON STREET Department 5 BOSTON 29, MASS, CRUCIBLE PRODUCTS CO. 


1317 Oberlin Ave., Lorain, Ohio, U. $. A 
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As the preparedness program speeds 


ahead. the demand for a: .minum rivet 


lay. 


wire grows bigger every « 

Chis same growing demand applies 
to screw machine and forging stock. 
To help meet it. Kaiser Aluminum is 
supplying increasing quantities of alu- 
minum rod. bar and wire to American 
industry. We are providing the alloys to 


meet exacting government spec ihications 


WISCL 


Grows bigger every day! 


for scores of essential products . . . from 
0126” diameter fine wire for armoring 
shipboard cable to 514” diameter forg- 
ing stock for structural aircraft parts. 

Our engineering and technical know!- 
edge acquired in these varied fields may 
help you. 

Sales offices in principal cities. Kaiser 
Aluminum & Chemical Sales, Ine., Oak- 
land, California 


UmInUM 


Setting the pace—through quality and service 
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hing 


i FOR THE BEST | 


. . . IN PRECIOUS METAL AND PRECIOUS 
METAL-CLAD .. WIRE... TUBING . . FLATSTOCK 
.- CONTACTS ..OR WAVE GUIDE? 


UNION PLATE AND WIRE CO.’S LIFETIME 
OF EXPERIENCE IS AT YOUR COMMAND 


Our industrial Division is daily solving many of the 

engineer's problems for contacts, contact materials, 
collector rings, smail fabricated parts in both precious 
metals and precious metal-clad as well as composite 
base metals. Intimately bonded alloys permit you to 
use the many advantages of precious metals without 
sacrificing the desired physical and mechanicai proper- 
ties of the base metals. 
EVERYTHING custom made to YOUR specifications 
and YOUR tolerances. Nothing “Off the Shelf’. So 
you no longer have to FISH for quality. A letter of in- 
quiry to our engineers, stating your problems will bring 
you a prompt reply. 


Union Prate AND Wire Co. 


635 Union Street, Attleboro, Mess 


NEW YORK OFFICE: 30 Church St, New Youk 7, N. ¥.© CHICAGO OFFICE Room 1201, 55 E. Weshington St, Zone 2. 





| 
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ENGINEERS 
DESIGNEKS 
PHYSICISTS 


The Aerophysics & Atomic Energy 
Research Division of North Ameri- 
can Aviation, Inc. offers unparal- 
leled opportunities in Research, 
Development, Design and Test 
work in the fields of Long Range 
Guided Missiles, Automatic Flight 
and Fire Control Equipment and 
Atomic Energy. Well-quelified 
engineers, designers and physicists 
urgently needed for all phases of 
work in 


Supersonic Aerodynamics 
Preliminary Design & Analysis 
Electronics 
Electro-Mechanical Devices 
Instrumentation 
Flight Test 
Navigation Equipment 
Controls 
Servos 
Rocket Motors 
Propulsion Systems 
Thermodynamics 
Airframe Design 
Stress & Structures 


Salaries Commensurate with 
training and experience 
Excellent working conditions. 
Finest facilities and equipment 
Outstanding opportunities 
for advancement. 


Write now—Give complete resume 
of education, background and 
experience 


Personnel Dept. 
Aerophysics & Atomic Energy 
Research Division 


North American Aviation 
Inc. 
12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 














HEATER ELEMENT 


HERE 


AMMONIA 
VAPOR 
CHAMBER 





MERCURY 
VAPOR 
EXPOSURE 
LAMP 





Heat control 


PAPER IS DEVELOPED 








problem in 


Ozalid reproduction machine solved 
by Multi-Purpose Thermostat 


When the Ozalid Streamliner reproduction machine 
was designed, a vital factor toward its successful per- 
formance was the maintenance of an even temperature 
within the developer tank. 


After sensitive paper has been exposed, it is con- 
veyed across the perforated top of the developer tank 
and developed by controlled aqua ammonia vapors. 
These vapors are superheated by a heater within the 
tank. Even heating at a specified temperature is im- 
perative as, otherwise, uneven development results. 

A low-cost THERMOSWITCH thermostat ‘olves 
this heat control problem. It effectively maintains the 
vapor at a steady temperature for optimum develop- 
ing conditions, by reacting both to vapor temperature 
and to radiant heat from the heater. 

This application is but one of many types of control 
problems in which easy-to-install, easy-to-maintain 
Fenwal THERMOSWITCH thermostats have proved 
successful. Their activating control element is the 


~ 


single-metal shell that expands or contracts insianiane- 
ously with temperature changes, making or breaking 
the totally enclosed electrical contacts. Through this 
unique principles THERMOSWITCH Units effect- 


ively control many variables where heat is a factor 
Find out now how Fenwal THERMOSWITCH 


Units can help you in your product. Mail 
today. 


coupon 


Visit our Booth 603 ot the Chemical industries Exposition, Grand Centro! 
Palace, 


THERMOSwitTcH 


SENSITIVE 


a eee em mre mee me meme my mse eer em me 


FREE! Get this bulletin... see what Fenwal 
© THERMOSWITCH units can do for you. 
Just fill in coupon and mail . . . no obligation. 


FENWAL, INCORPORATED, 210 Pleasant St, Ashiond, Mass 
210 Pieasant St., Los Angeles 4, Cal 
TEMPERATURE CONTROL ENGINEERS 


| am chiefly interested in the applications checked 


) Heating Cooling ] Humidity Control or De 


tection 
) Alerm (over-temperoture, 
under -temperatwe) 


Timing (thermal) 


ry 
] u 


] Vepor Level Control 
© Redient Heat Control! 
Pressure Control (by controlling vapor temperature) 
Positi 


OTHER (Please fill mn you special requiremews) 


acheeecinaae iene natin tities 


City 


Leweeww ewe ewe wwe emwe ew ee meee wee weeeoeeeeeoooooe 


lone State 


eee 
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another 

tough 
cold heading 

job by 


SCOVILL 


This copper transformer stud is being produced 
by cold heading at Scovill for a well-known 
electrical manufacturing company. Note the 
different diameters and shapes, the staked 
fiber washer. Copper, 
though difficult to work on automatic screw 


wings and ‘‘captive”’ 
machines, is admirably suited for cold heading. 
By preserving the flow lines in the metal, cold 
heading also produces a stronger part. 
Although this particular part is designed for 
an electrical component, it may spark a solu- 
tion to some similar problem you have, involv- 
and 


For further information send 


ing different diameters, washer assembly 
staked wings. 


your sample or blueprint. 


ae HEADING 


“Guide to the Profitable 
Use of Cold Heading” 

— Bulletin No. 2 describes 
the advantages and 
limitations of this process 
for the designer. It's 

tree for the asking. 


RECESSED wha RiwS + Sim . APPING SCREWS 
STANDARD MACHINE SCREWS + LO HEADED PARTS 


SCOMIL 


INDUSTRIAL FASTENER SALES, WATERVILLE DIVISION 
SCOVILL MANUFACTURING CO., WATERVILLE 14, CONM 


Montciaiw, NJ © Detroit « Wheaton, Ill « Los Angeles « Cleveland « San Francisco 


PEC C 


FASTENERS AND \ 
SPECIAL PARTS 


406 


— 


a 
e 


insist on 
‘buried” integrity 
im your products 


In the durable goods field most of the products are 
composed of many csmponent parts. Acadia Synthetic 
Rubbers are contributing importantly to the supe- 
riority of thousands upon thousands of these 
products on land, sea, and in the air—from battle- 
ships to tiny instruments. For years manu fac- 
turers in hundreds of industries have found by 
experience that, with Acadia Synthetic Rubber 
parts in their products, they will never have 
trouble from that source. Acadia is a *“*buried”™ 

but vital component for products of 


highest integrity. Insist upon it! 


© for every 
synthetic 
rubber 


requirement 


sheets e gaskets 


tubing @ rings 
strips @ extrusions 
channel e cut parts 


washers Resists oil, 


age, wear, 
heat, light 


G Acasa Cy, hate 


onded Parr 


seals 
bellows 


DIVISION WESTERN FELT WORKS 
4035-4117 Ogden Avenve, Chicego 23, Illinois 
195] 
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IVAN is watchin 


AN is a dyed-in-the-wool Communist. 

There are only 6 million party mem- 
bers like him in all Russia, yet these Com- 
munist brass-hats enforce the iron 
dictatorship of the Kremlin over 200 mil- 
lion Russians. 

He’s sold to the hilt on Red ideas. Which 
means he’s out to get you. He believes it’s 
either you or him . . . that the world is too 
amall for both. 

Ivan is working hard to beat you down. 
He has a big head start. 

Right now he’s got you in a bad spot. 

Ivan is afraid of only one thing. 

He fears your ability to out-produce him 
in guns, tanks, planes. 

Frankly, he doesn’t think you vaiue your 
free system enough to do it . . . to make 
willingly the sacrifices he has squeezed out 
of the Russians, 


But he’s wrong! 
Because you and all of us have set out 


to build more and better weapons—to do 
it faster all the time. 


We must use every bit of know-how and 
inventive skill we have to improve our 
machines and methods—to turn out more 
and more for every hour we work. Only in 
this way can we become militarily strong. 


But we've got to supply essential civilian 


ter machines 


to build a great r 


MAIL THE COUPON— Name 
The Advertising 
Council, Inc., 25 
45th St, Dept. 8. P. 
| New York 19, N.Y. 





Occupation 


nw eww ee wee oe 


How Americans developed bet 
power and skills 
ation 
we have been able to produce 
constantly more per hour 

How this has given us the world’s 


highest living standard 


you 


needs as well. We can’t allow needless 
shortages to take prices skyrocketing and 
lower the value of our dollar 


Sure, that means sacrifices for everybody. 
But doing this double job well is the only 
sure way to stop Ivan in his tracks—and 
to save the freedoms which are ours and 
which he has never known. 





Tlow we can meet today’s challenge~Why 
we must expand our productive capac- 
Why ity supply arms and essential civilian 
needs, too. Read how this dynamic proc- 
The Miracle 
endorsed by representatives 
of management and labor. Send for 
your free copy today! 


ess works in free booklet 


of America 





This advertisement, app oved by represencatives of management, labor and the public, is published in thy national interest 


McGRAW-HILL PUBLISHING COMPANY 


Ocroser, 1951 
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~ COMPLETE " Plan and Control I 
CALIBRATION ‘SYSTEM - L Production 


, —for greater speed J 
for Accelerometers. 1°" efficiency 


(== How to = = = 
- 
| 

















This guide brings you tested 
and improved methods of rout- 
ing, scheduling, dispatching, 
inspecting, following-up. 








PRODUCTION 
CONTROL 


By L. L. Bethel, W. L. Tann, 
F. S. Atwater and E. E. Rung 
Second Edition, 284 pp., illustrated, $4.00 


Oscillator Accelerometer : You can get greater volume at lower cost 
Uncer Test with theese successful methods of production 
planning and control. This guide book helps 
you handle more effectively your everyday 
Mode! 6C probleme ef ruuting. scheduling. dispatebing 
Power Model | inspecting, and follow ng-up. Based on prac 
Amplifier . Accelerometer tieal experience, it reflects current factory 
— Calibrator methods in more than 185 representative com 
panies in all typee of industries 
Model 16C i It brings you the ortnetatee behind improved 
Fiel control systeme undredse of techniques 
DC Fieid ne and actual industrial “aan Operation an 
Mode! 5 





























Supply alysie-—budgeting coste—preparing a master 
echedule—transiating ordere into production— 
Vibration following-up — inspection — record keeping — 

Meter theee and scores of other planning and centro! 
methods are analyzed and evaluated 














" = ‘ ives you up-to-the-minute guidan m: 
For the first time, it is now possible to obtain from one source all Gee 9 ° “s be tne 
’ . qd . = Forecasting of sales and production volume— 


. a . P oe . contre! of inventories and coste—methods of 
the equipment iequired for precision measurements and secondary- classification and identification—master route 
a . » - — carde—keeping stores recorde—what “control” 
standard calibration work in this exacting field, in units designed to means te the plant orgenization--and methods 
-_ . on yore of expenre distributton Put thie handy volume 
function together as a con plete system to work on your production line to help 
s . locate probiem-areas and develop a sound sys 

The Model 1 Accelerometer Calibrator, driven by the Model 8¢ tem of controle for your plant 


Power Amplifier from a suitable oscillator, generates sinusoidal a Check these 15 “how-to” chapters: 
celerations of the armature head and at the same time provides an t. Tho Concest of Beredultng 


output voltage accurately proportional to the acceleration. The d-c field » Rreaeegetten. Sor B 


. : . Predect 
required is provided by the Model 16C DC Field Supply Forecasting ' 
Calibration of accelerometer output versus acceleration requires . Breduetion Anata 2 - 
, ' Ma ort 5 
only the addition of the Model 15 Ratio Box and the Model 5 Vibra- yw Boy ta esi 1-4 
. - q . Reuting of Overs. Production 
tion Meter. The complete vibration analysis laboratory wiil also require thons and Precerses 18. Coordination 


the Model 23 Calivolter and the Model 34 Optical System for voltage 10 DAYS FREE EXAMINATION 
and displacement standardization. rpemerrnr Kee = j 


Write today for detailed information and performance data. she tena mt Sor ie 


a Please 8 cop of Rethel's eneeuerens 
H | courant - ® Adaee ovamination on « 





ppreral 
SALES REPRESENTATIVES IN | In 10 days I will remit $4.68. plus @ few cents 


NEW TORK, N.Y. WASHINGTON, D.C. 
© C. Engel © Rector Deen FA, degen © alow Otte 





OW Mereiend © Andere |i CUPL AOL, PRIMA. Address . eeee 
ropa : erg City and State 
A Lynch and Amociotes DALLAS. TEXAS 


Fert Meyer: $4767 4 & Green Go © Dinos the Company 


COMPANY MAIN STREET WINCHESTER, MASSACHUSETTS —— eee pe petactesige 


HOLLYWOOD. CLEYELAN®, OQ PORTLAND. C§8FCON 
i Se © a wie Co ae 4% Odet Co. © Prempect 1407) 4... Meare © dest <iny 








postage, of return Buus powipeid.* | 
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A 


’ 


bearings-cage 


that 
forest 
giants 
can’t 
wear 


out 


IT’S MADE OF BERYLCO BERYLLIUM COPPER 


Tomorrow's products are planned today 


Ever see a giant fir felled by a chip-spitting 
mighty mite of a chain saw? All-weather 
production tools, chain saws have to be 
dependable, tough and light. A lumber 
ack doesn't want to heft 100 pounds around 


all day if 50 will do the job 


McCulloch Motors shaved a pound off this 
figure in developing its two-man 5 hp saw 
and took full advantage of the unique prop 


erties of Berylco Beryllium Copper 


The roller bearing units which join connecting 
rod and crankshaft of this single-cylinder 
2-cycle engine ore held in place by two cage 


sections, each half holding nine rollers. The 


cage must withstand the punishing action of 
the rollers as well as the wear and thrust of 
the hardened stee! crankshaft. Many mate 
rials were tested for this exacting application 
but only Beryico could deliver the required 
combination of wear resistance, hardness 


and ductility 


The unique properties of this versatile alloy— 
its combination of great strength, electrical 
conductivity and resistance to corrosion—are 
as vital in the products of defense as they 
are in peacetime products. We invite you, in 
your plans for the future, to take advantage 
of the technical knowledge of the world's 


largest producer of beryllium copper. 


—with Berylico Beryllium Copper 


Sample materia’ available 
for testing purposes 


HELPFUL 
ENGINEERING 
INFORMATION 


is available to you 
in our monthly 
technical bulletins 
If you would like to 
be on the mailing 
list, simply write 
vs on your busi- 
ness letterhead. 


DEPT. 1J, READING 2, PENNSYLVANIA 
New York « Springfield, Mass. « Cleveland » Dayton + Detroit » Chicago » Minneapolis « St. Louis + Seattle» San Francisco» Los Angeles 
Representatives in principal world-trade centers 
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Simplied design, improved 
gecloomence, eed ‘lower BALL 


costs result from specifying JOINTS 

Tourek Ball Joints the - a 
only recognized standard ~— —-- 
Large stocks assure prompt 


delivery. 


z r AAC 
eh ar 
Tovurek's qualicy Ball Joints a 
Meet exacting requiremenss — ‘ 





Tourek’s precision counter 





are competitive to old 


Stock sizes, available with 
pe or 








¥ 

ial order in 5 

juminum or brass in sizes 
Gp to 2%* diameter 


Modern high speed single 
end 6-spindle automatics — 


together with comp 


PROTECT ALL ASSEMBLIES AGAINST 557=* EN. _8 





The Best io ACHINE 


SCREW THREAD FAILURE Gass screw Machine \prooucs 


Your requirements, up to ~ 
2%*, are made with utmost 


Use Heli-Coil Inserts of preeision-formed stainless precision, and with prompt 
est delivery gssurances. 








steel or phosphor bronze wire. They give permanent 
armored protection to all threaded members. They 
ELIMINATE vibration-wear, failure and stripping 

> ; 


ALITY SCREW MACKY 


. also galling, seizure, and corrosion, even in the <1 in INE p, 

» ° e \ £' 20, 

presence of salt air, dampness and tropical humidity. Aiteeature ave © ers. 
Comprehensive dote ar ory oF 
oft Tewreh products sent prompthy 


Assembly and disassembly, however frequent, are 
easily and quickly done with no thread wear. Produc- 
tion salvage and field repair of damaged or defective 


request... write for yours 
now. 2. 1. TOUREK MIG. CO. 
20) WH lem H. Chicage 50, tt 








threads are simplified. One ordnance manufacturer 
salvaged over $200,000 worth of castings in a year. 
Specially designed Heli-Coil ordnance kits are ap- Builders of 


proved for base and field service SPECIAL PURPOSE 7 
Heli-Coil Inserts are widely used in jet and re- MACHINERY 


ciprocating engines nearly 600 in one famous en- 





gine! — in airframes and accessories, in gun-mounts, 


radar and electronic instruments, fire-control mech- ahaa © qowwap Ha LW 


anisms, transmissions and many other products. Heli- 1/ .. 2 . 
Coil Inserts fit National Coarse and Fine Thread sizes, achine Gorponation 


pipe threads, all automotive and aviation spark plugs. A subsidiary of Dixie Cup Co 
Meet all industrial, military, and aireraft specifica- 


tions. Class 2, 2B, and 3 fit Designers and Custom Builders for over 75 years 


Write: Dixie-Cowdrey, Fitchburg. Mass., Phone: 5200 
HELI-COIL Protecting Screw Threads for Industry 


a CORPORATION 














HELI-COIL CORPORATION 
Danbury, Connecticut 


Please send me Bulletin 650 on Design Data 
Bulletin 349 on Saivage and Service 


PRECISION 


DROP FORGINGS 


‘..-any size. or shape up to 200 Ibs. 


THE BINGHAM-HERBRA D CORPQRATION, FREMONT, OHIO. . 
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There are two ways to make more 


money: cut your costs—increase your sales 

American Flexible Metal Hose and Seamless 

Flexible Metal Tubing have cut many 

manufacturers’ product costs by simplifying 
} ha | 


] 
issembly mve made many products 


COSTS more useful and more salabl 


Investigate 


connectors tor 


aiblee a a 
PRODUCTS vebioues. Gaigeen tet 
The American B ( ! " 
Hose ~ sen Waterbury 


' 
' 
' 
' 
‘ In Canada 
i 
' 
' 
' 
' 


Fairbanks. Morse 





SOAKS UP SHOCKS 


TIGHT SQUEEZE 


WHEREVER 

CONNECTORS 

MUST 
MOVE... 


FLEXIGLE METAL HOSE AND TUBING 
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UNBRAKO | 
Self-Locking 
HOLLOW SET SCREWS 


Grand-daddy of this present 
day Walkie-Talkie was one of 
the heroes of World War Il 
Now in civilian use, too, this 
pictured Motorola equipment 
uses James Knights H-17 crys 
tals. Compactly dependable! 


Used 
Profitably... 


by manufacturers of 
such widely diversified 
products as lawn mow- 
ers, food machinery, tex- 
tile machinery, juke 


DESIGNING 


TOMORROWS | 


Tomorrow will probably unveil 
still another use for the re 


fined JK H-17T. Doll-sized yet 
more precise than a jeweled 
watch movement, its 20-200 ke 
frequency range adapts per 
fectly to small equipment 


boxes, snow plows, con- 
veyors, air compressors, 
agricultural machinery, 
electric fans, bettling 


machines, and dozens of 
others. 


EVEN NOW JK CRYSTALS ARE GUARDING YOUR FUTURE 


Because James Knights are tooled-up to manufacture every known 
existing crystal even as they are developing new designs for new 


Precision machined 
from solid bar stock in 
42 stock sizes for shafts 
from 3/16” to 3” di- 


ameters inclusive. 


uses, JK crystals are preferred in many critical defense projects 
This very moment the Navy is putting several JK crys.als through 
their paces in developing new hush-hush equipment. For the 
James Knights labs have the answer to any question crystal-wise 


Crystals tor we Cretical 


Critical tolerances and precision work have put James 

Knights UP FRONT. Their aim: to furnish every type 

crystal ever made, whether out-of-date, or still unheard of. 
To be sure, consult JK design engineers 


THE JAMES KNIGHTS CO. 


SANDWICH 4, ILLINOIS 


Write for prices and name 
of your nearest distributor. 


es -SPS- 


catalog, listing STANDARD PRESSED STEEL CO. 
oll JK crystals 


and specifications. 





JENKINTOWN 28, PENNSYLVANIA 
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This advertisement 
jis one of o series 
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Microphone carries voice into typewriter 5. Mechanical tongue moisteas stamps 

2 Selt-operating typewrites pots dictation on papes 6. Automat provides quick leach 

3. Motion of typewriter carriage operates pencil sharpener 7. Date pad reminds execative of appovetmests 
Postage dispenser supplies stamps 8. Giant ear picks op and recards all office gossip 


There once was a man named Oddfellow 
Who picked us to make parts for this steno 
‘Cause he wanted quality, good service and all 
We said, “Sir, we’re delighted 
But please don’t feel slighted 
If top-rated jobs get first call.” 


Since nothing will ever take the place better qualified or more experienced 

ea if a woman, you will probably never than we. So always remember, no 

——— need parts for a machine quite like matter what you buy or manufacture, 

this. Yet, no matter what your needs no matter how exacting your require- 

. may be, it will pay you to think of ments may be, you can look to H & H 

4 a ; — H & H, especially in connection with for quality, service—and savings too 

a hard-to-fabricate tubular parts. When Our facilities for CMP rated jobs are 

— tolerances must be held to strict at your disposal. Why not write, wire 
Army-Navy specifications, no one is or call us today? 


H & H makes 
brass or copper tubing 
ranging from Ye" O.D. to 


and including 1/2" O.D. Also HeH TUBE AND MANUFACTURING COMPANY 


brass and copper LOCKSEAM 275 North Forman Avenue, Detroit 17 
tubing for aircraft, jeep, 


truck and stationary engine Cngendtore aud ele mahtie pf Milas —- a6 Lion ag ating 
é ; 0 


cooling components. 


Hh &® H MEANS QUALITY AND SERVICE IN BRASS AND COPPER TUBING 


Pro 
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TEL 


Collector 
Rings 


caches sheasaure 
Tibi pent 


valley 





sizes to carry currents of 5 to 200 amperes. Two 


‘ 
Waco Collector Rings are made in all f 
‘Tor 


to twelve rings can be furnished on one stub 


complete with brush holders, brushes, studs for 


collector rings can be assembled as a unit on 


supporting the brush holders and stud rings. The Va m p me a : 


one hollow tube with threads on one end and in- ___ Metallic scrap in coal has long played seriou 
havoc in furnace machinery industrial or home 
sulation bushi g on the opposite end. The brush But, thanks to this new Homer Permanent Magnet 
Separator Pulley for coal conveyors, all harmful 
tramp metal can now be removed while loac g for 

holders carrying the current are made of brass. oa ' dious Rar as 
The collector rings are made of hard bronze | Here, as in so much o ustry s hard working 
equipment, you'll find Shafer ConCaVex Pillow 
Blocks on the job minimizing friction 
reducing power consumption, compensating for 
misalignments, providing reserve load and shock 
capacities and protection against the ravages of 
extreme weather, dust and dirt conditions that are 


material. Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 


part-and-parcel of coal processing operations 





> Shafer ConCaVex bearia 
special design and functional requirements of n ’ — a ot 


nits (famous for a third of 

entury) are available in 

a full range of types and 

& t res that cover hundreds of 
of standard types ure available. Send us your } industrial requirements 

, nd probably yours. Write 

blueprints and we will design for you the col- = bax y A= yb 


Catalog No. 51 


your machines or equipment. A limited number 


lector rings that are functionally correct. ra / 


f Arnal Bearings joo! 
THE B. A. WESCHE ELECTRIC CO. } {Single row, double row, rod end 


types—for all control 
1624-20 VINE ST. CINCINNATI 10, OHIO Uy, mochoniome-—Ser al types 


” of air-borne craft / 
<@ Write for Aircraft 
Bearing Catalog ~ j 
0 <, = J 


/ 


SHAFER BEARING 


CORPORATION 
Gowcavey 801 BURLINGTON AVE. 
- DOWNERS GROVE, ILLINOIS 
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It’s time we got working mad! 





As we listen to the latest insults from 
Moscow, we're likely to get fighting 
mad. 


Instead, we'd better use our heads 
and get working mad. 


It is clear by now that Stalin and his 
gang respect just one thing—strength. 
Behind the Iron Curtain they’ve been 
building a huge fighting machine 
while we were reducing ours. Now 
we must rebuild our defenses—fast. 


As things stand today, there is just 
one way to prevent World War III. 
That is to re-arm—to become strong— 
and to stay that way! 


This calls for better productivity all 
along the line. Not just in making 
guns, tanks and planes, but in turn- 
ing out civilian goods, too. 


Arms must come first. But we must 
produce arms at the same time we 
produce civilian goods. 


We can do this double job if we ali 
work together to turn out more for 
every hour we work—if we use our 
ingenuity to step up productivity. 


All of us must now make sacrifices 
for the common good. But we're 
working for the biggest reward of all 
=peace with freedom! 


WY 


THE BETTER WE PRODUCE THE STRONGER WE GROW 





FOR A FREE COPY OF “THE MIRACLE OF AMERICA” 
MAIL THE COUPON to Public Policy Committee, The Advertising 
Inc., Dept. B.P., 25 West 45th Street, New York 19, N. Y. 


McGRAW-HILL PUBLISHING COMPANY 
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Priceless Ingredient 


in MOLDED 
PLASTICS 


Webster defines EXPERIENCE as 
“Knowledge or special skill resulting 
from one’s continuance in a study or 
work.” We like that definition. It sums up 
the best we have to offer American In- 
dustry. Because good and bad alike, all 
of our experience has contributed to our 
ever increasing knowledge in the molded 
plastics field 


What does this experience mean to you 
as # buyer of molded plastics? It is your 
assurance that the final design is sound 

.. that the mold is engineered and built 
by experts ... that the molding is done 
by the best methods and equipment. 
AUBURN molds all plastic materials 
and is completely unbiased as to type 
or method. Finally, it marks AUBURN 
as a reliable subcontractor 


Sales Engineers 


Auburn salesmen are Sales Engineers 
not agents — available for consultation 
with your design engineers. Or, if your 
design is complete, send us prints for 
quotations—without obligation 


r ‘os _@) ” ’ 


Injection 


Reenforced 
Fiberctas 


Transfer 


Extrusion 


Compression 


Automatic 
Rotary 


- Auburn Button Works, tac.” 


350 McMaster Street, Auburn, New York 


MISCO Pxecis!°" CASTINGS 


STAINLESS STE 


CAST TO MICROMETER TOLERANCES 


Part: 

AIRCRAFT CARBURETOR 
METERING VALVE 

Ailey: Misco 18-8 

(A.M.S. 5640) 

Weight: 7.06 oz. 


Misco Precision Castings make possible quantity produc- 
tion of pieces such as this which would be costly to attoia 


by usvel machining methods. 


Types of parts which can be processed 
at a saving by the Misco Precision 
Casting Process cover a wide range. 
The Misco Precision Cast stainless 
steel aircraft part shown weighs 7.06 
ounces as cast. Produced to the most 
rigid aircraft material specifications 
this piece was formerly machined from 
bar stock weighing three pounds. Here 
is a saving of 84% in weight of scarce 
metal alone and a more considerable 
economy i. machining time. Castings 


of intricate design, close tolerances, 
with radiegraphic and metallurgical 
control, are obtainable from Misco in 
alloys ransing from carbon steels and 
stainless steels to non-forgeable super- 
alloys for use in high temperature jet 
oircraft applications. Misco, a pioneer 
producer, offers extensive technical 
experience in design, production and 
application of small precision cest alloy 
steel parts. 


PRECISION CASTING DIVISION 
Michigan Steel Casting Company 


3 MEK) 


1999 GUOIN ST 
One of the Wor 


d's Pioneer Producers and [ 
of Heat and Corrosion Resisting Alloys 


DETROIT 7, MICH 


stributors 





SKINNER STAINLESS STEEL 


SOLENOID VALVES 


Small size — Rugged — Large capacity 


The small size of Skinner Solenoid Valves belies their rugged construc 
tion and unusually large capacity. These valves hove a standard 


ange from 5 to 250 p.s.i., 


and a special range from 5 to 850 p.s.i., and 


can be used for gaseous or liquid media. Their soft insert seat prevents 
leakageand positive action is assured by spring loading. Skinner Valves 
may be used in any position, with pipe connections furnished to suit 
specifications. Power consumption is 10 watts max. Special coils for high 
humidity or high temperaiure applications can be supplied. Standard 
models are approved by Underwriters’ Laboratories 


Write for Bulletin No. 501 


SKINWER ELECTRIC VALVE OIV,; 


Founded in 1876 Telephone 3-5320 THE SKINNER CHUCK COMPANY 
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hydraulic pumps 


for improved performance 


+ Punch presses ... baling presses ... straighten- 
ing presses ... piercing presses .. . assembly presses 
. .. plastic presses . . . any hydraulically operated 
presses work better with GEROTOR Hydraulic 
Pumps. Whether you build them or maintain them, 
specify GEROTOR Pumps . . . for pressures up to 
1200 p.s.i. continuous, 1500 intermittent 
deliveries from .4 to 40 g.p.m. 


GEROTOR MAY CORP., P.O. Box 86, Baltimore 3, Md. 








provide 
performance 


Tuin- Cylinder 
4-cycle 


The smooth-flowing power of the Onan “CK” 
horizontal-opposed, twin-cylinder, alternate- 
firing engine will give superior performance to 
your engine-driven equipment. Vibration-free 
operation, lightweight aluminim corstruction 
(it weighs only 97 pounds), and heavy-duty 
characteristics give the 10 HP “CK” the qualifi- 
cations you've been looking for in a rugged 
prime mover. 4-cycle air-cooled. Electric or 
manual instant starting 


Write for specifications 
. D. W. ONAN & SONS INC. 


geqr, POYALSTON AVE. MIMMEAPOLIS 6 MINN, 





— 

§ MAGNAFLUX INSPECTION: Accuracy and va ! 

, devices used in cur inspection department are of prime 
importance in maintaining PERKINS’ quality standards. 


after you've read 


Yarkine cue -made Gears—for aire " -, 

Perkins custom-made Gears—for air | this magazine 
craft engines or for any other applica- 
tion—are first and foremost the product _ and clipped pertinent ideas, 
of a reliable and experienced gear engi- articles and advertisements for 

. , , . os reference, please do not burn or 
neering organization. Thus they provide Sane, § sean 

: throw it away. 


a consistent plus in the performance of 
» the product in which they are installed. | Here are two sound reasons 
Our equipment and facilities coupled | why: 

with the individual skills of New England 1) Wastepaper can help to 
swell the funds of your lo- 
cal Boy Scout Troop, your 
type of gear in any quantity, any size and church or other commun- 
ity organization. It gets a 
good price these days. 


» craftsmen enable us to fill orders for any 


any material—metallic or non-metallic. 


Have us quote on your requirements 
2) Whether in magazine 
form or not, wastepaper 
“=> helys to fill the increas- 
ing need for paper pulp 


, mtg brought on by the mobi- 
Hetrdat Cadre PERKINS MACHINE | lization effort. 
ctw Collect it. Give it to your fa- 
Spur Gare" ; & GEAR COMPANY 


vorite organization. Chances 
haved ce 
Sround Thread Warmasy WEST SPRINGFIELD, MASSACHUSETTS 


are they have scheduled pick- 
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Mou uaaaaud ayy iauuuuuuudddddddd: 


Ideas on Welded Design—For the Engineers Notebook 
DON’T OVERDESIGN 


Careful consideration of allowable tolerances often results 
in reduced costs through elimination of overdesigned parts. 
Precision gears, for example, are an unwarranted expense where 
more economical gears that are accurate within 1/64 inch will 
give just as satisfactory service. 

















p—___-— 8 -—----4 4 | _, 
LS LS LSS LLL SLI LILY Such gears, for farm ma- 
chinery, cement mixers, and 


are pro- 


TWO GEAR SECTIONS FROM ONE CU™ Similar equipment 
AsDEPTH OF TOOTH +TWICE RIM THICKNESS duced by oxygen-cutting and 
B=CIRCUMFERENCE OF GEAR —C=WIDTH OF GEAR FACE welding as shown in the 


sketch. One cut makes two 
gear sections. There is no 
serap loss. Welded circular 
sections require further 
finishing only in weld areas. 




















Eight steel sections 
like this, oxygen-cut 
from 5<in, thick slabs, are 
welded together to make 
14-ft. diameter gears for 
pontoon cranes. Maximu 
tolerance is only 1/32 in., 


but no machining is re- 








juireda. 


For further information about oxygen-cutting, welding and other 


cost reducing LINDE methods, phone or write LINDE AIR PRODUCTS 
SOMPANY, a Division of Union Carbide and Carbon Corporation, 
30 East 42nd Street, New York 17, N.Y. Offices in Other Principal 


cities. In Canada: Dominion Oxygen Company, Limited, Toronto. 














°° SS = a — —_ s 
a 
——_— 





LINDE Air PRODUCTS COMPANY 


30 East 42nd Street, New York 17.N y 


Nore Ideas 
Zar Profi 


MAIL THIS COUPON TODAY 


Please send me my free co 


entitled 


a Py of 20-page booklet F 781) 
Proved Design fo, Welding 


> 
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- 
necessary” 


Some “Moral Insurance” here might have avoided a serious accident 


Workmen’s compensation is a fine thing—but it can’t replace a mangled arm. 


Safety laws prevent many accidents—but they can’t cover every hazard of 


an individual plant, 


Accident prevention which goes beyond the law is an unwritten responsi- 
bility of every employer. It is his “Moral Insurance” for his employees 


welfare 

The premiums for “Moral Insurance” are not high. They do not have to 
be paid for in fancy safety gadgets. Their cost is simply the institution of 
common sense safety regulations covering all local hazards—enforced by 
employee committees with the full support of management. 


Yes—“plant safety” is a mutual job 


DON’T FORGET—THE LIFE YOU SAVE MAY BE YOUR OWN 


Published in the public interest by: 


McGRAW-HILL PUBLICATIONS 
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Power at your Command. 


| 


Sf 


PALADDIN’S POWER "“¢ 


Fors vin GREER ACCUMULATOR 


A Greer Hydraulic Accumulator is the modern counter- 

d part of Aladdin's Lamp.With the flick of a switch you can 
ve release ao hundred horsepower intermittent hydraulic 
thrust stored within the accumulator by a fractional 

horsepower motor. New Greer Bulletin 301 gives de 


tant Y, / tailed information and circuits showing how Greer Hy- 


’ 


\, delive 
vn 


draulic Accumulators multiply power, absorb line shocks, 

¢ operate secondary circuits, maintain system pressure, 
and reduce the size, cost, and complexity of power- 
driven equipment. Send for your copy today 


wee 


U. 8. PATENTS UNDER OL. CR VL CONneES 


GREER HYDRAULICS INC. + 458 EIGHTEENTH STREET + BROOKLYN 15, NEW YORK 
Sales Representatives in All Principal Cities * District Office: 407 Sovth Dearborn Street, Chicago $ 


Manutocturers of HYDRAULIC ACCUMULATORS @ HIGH PRESSURE HYDRAULIC COMPONENTS @ AIRCRAFT TEST EQUIPMENT 
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Special CENTRIFUGAL BLOWERS: 


for Maximum CFM + High Shock - Critical Mounting 





Designed at 
low cost to 
meet your 
specifications 
biiclalel-lae Ml Talir: 


ao available 


APPLICATIONS * 


Transmitters 
Redar Equipment MODEL BS7G6K-1 
Amplifier 


Equipment SPECIFICATIONS 
High Ambient 
Temperatures MODEL BS7G6K-:: 115 volt AC e 


High Humidity 60 cycle @ single phase @ 4 mfd. e 120 . 
Applications CFM at 0.5” SP—220 CFM at 0” SP 
FAD | 4 © Silicon impregnated ¢ Fungus proof D ES | G N 
SASTERN Al i ENGINEERS 
EASTERN AIR DEVICES, Inc. . 
e 


- 585 DEAN STREET @.- BROOKLYN 17, NEW YORK 








FILLING A GOVERNMENT ORDER. Finished spinning — being 
trimmed — uses teamwork to achieve close tolerance for special 
project. An example of the all-gage — all-metal — any quan- 
tity — spinning capacity available at Teiner. Write for newest 
color brochure 51P. 


They—and their assistants—ore the readers 
of this magazine. You can hire them by plac- 
ing a “position vacant” advertisement where 
they are sure to see it—in our classified sec- 
tien starting on page 429 


PRODUCT 
ENGINEERING 


To tap this manpower market, just send in 
| your advertisement before March 16 directly 
to us at 330 W. 42nd St., N. Y. 18, N. Y. 
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Fabricating 
brass or copper 
alloys? 


If you're working with brass or cop- 
per alloys...or if you anticipate 
defense orders involving these 
metals... you'll want to get the nev 
Chase book on Commercially Im 
portant Wrought Copper Alloys 


This book brings you helpful 
suggestions for selecting a copper 
alloy to meet any particular physical 
or fabrication specification of an 
alloy with a combination of desit 
able properties, such as high 


conductivity and free-cutting 


It contains 124 pages of data 
about the more common and useful 
wrought copper alloys including 

* brass and copper terminology 

* suggestions for se! .tion and use 

* forms available and typical uses 

weight * tolerances 


physical and fabricating properties 


(Chase P BRASS & COPPER TO GET THIS BOOK 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION Because of the expense in mak- 
ing this book, we must limit 


¢ Nation's Headquarters for Brass & Copper 

its distribution to those directly 

Atianta Dallas Los ae ” Pind — concerned with the fab: icating 

Aaitimore Denver? WM waukee Prttsburgh Waterdur, of metals. Please send your re- 
Beston Detrot M nneapolrs Providence 

Chicago Houston t Newat Rochester? tsaies 

Conc.nnat Indlanapotis New Orisans St. Lewis aftice only your position or title 


quest on firm letterhead, giving 
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and Bush Finned Tubing 
is finned for efficiency 


If heat transfer enters into the 
fuactioning of your product... 
or your manufacturing processes 
finned tubing will do it 
better, quicker and more eco- 
nomically. And Bush Finned 
Tubing will do it best. . 


Because Bush mechanically 
expanded tube-to-fin bond creates 
maximum heat transyer at low- 
est cost. 


Because Bush exclusive spac- 
ing fingers create exactly the 
right amount of air turbulence 

. too little turbulence decreases 
heat transfer efficiency . . . too 
much turbulence increases static 
loss and requires larger fan 
motors. Bush turbulence is engz- 
neered to perfection. 


Because Bush spacing fingers 

are interlocked to insure perma- 
nent coil rigidity which guar- 
antees lony life and minimum 
service. 
Bush Finned Tubing is available 
in aluminum, steel and copper in 
a full range of sizes and spacings. 
For complete information 
address Bush Manufacturing 
Company, West Hartford 10, 
Connecticut. 


TRANSFER PRODUCTS 


CASH-ACME 
Values 


DEMANDED BY 


Type “E” 
Pressure 
Reducing and 
Regulating Voive 


You ll find CASH-ACME Automatic 
Valves on the job in the giant meat 
industry. The sausage stuffer shown 
at right is just one application of 
many where a CASH-ACME Valve 
is giving dependable pressure control 
If you have the problem of finding a 
lifetime valve that will turn in con 
sistent performance year after year 
on the products you manufacture 
write today. We can show you the 
installation that will do the job 


Write for cose histories showing 
the successful application of CASH 


ACME Avtomotic Valves in dozens 
of industries everywhere 


cASh 
AMs SILENT SENTINEL 


Autimgtic Valves 


kh. W. CASH VALVE 
MANUFACTURING CORP. 
666. E Wabash Avenue 
Decatur, Illinois 








we rst Y, 


iN 5 Short Runs) 


PRECISION DIE MADE — LOWEST POssi_LE COST 


DAYTON ROGERS MFG. CO. 


lis 7, Mt on 











» 
wie ves! 


{ u e | 1 Exclusively a monufecturer of 
G UNIVERSAL JOINTS 

FOR 4 

QUARTER 

OFA { Standord for heovy 

CENTURY 7 Lo-Friction —for spe 

Single or double 

Solid or bored 

Complete ronge of 14 sizes 

stocked 38” thru 4” O.D 

Specia! inquiry for other than 


stock sizes and for special 
applicotions invited 


Curtis Standords 
exceed the Class | 
specifications set 
for the Army 

Navy ond Air Force Write for Free Price List and 
Engineering Data Catalog 





CURTIS UNIVERS 


11 BIRNIE AVENUE, SPRINGFIELD 7, MASS. 
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In the 12th Annual Product Design Competitio 


ducted by Electrical Manufacturing Magazine, th¢ 


pact Ampex High Fidelity Professional Tape Re 


was presented with one of the five awards for exc 
of design. This brings the total of award winning 
ucts using Bodine Motors, for the years 1948, 16 
1950, to four. 

Of more interest to users of small motors is ti 
that all of the award winning products, for these} 
years, that were powered by fractional horse ‘ 
motors within the size range (1/2000 to 1/6 H.P. 
fered by Bodine...used Bodine Motors! 

The reputation of Bodine Motors for quality aij 
service is based on nearly a half a century of experiencé 
and protected by numerous production tests... thorough 
final assembly tests... finest possible materials. .skilled, 
experienced workers. If you have a fractional horse- 
power motor application problem, it will pay you to 
consult Bodine Engineers. 


Ts 
THE LEADING proouc 


sai : 
BODINE ELECTRIC COMPANY 


2260 WEST OHIO STREET © CHICAGO 12, ILLINOIS 


ee 


BUFFALO 3, N. Y. DETROIT 1, MICHIGAN 
Ellicott Squore—S. E. Shea 4464 Cass Ave.—C. D. Miller NEW YORK 18, N. Y. 


55 West 42nd $1.—H. C. Meyorge 
CAMBRIDGE 39, MASS. KANSAS CITY 6, MISSOURI ROCHESTER 4, N. Y. 
686 Massachusetts Ave. —W. A. Black 902 McGee Street—T. Pelimounter 825 e Bide.—S. €. Sh 
CLEVELAND 3, OHIO LOS ANGELES 13, CALIF. 
i SAN FRANCISCO 3, CALIF. 
4500 Euclid Ave.—W. R. Uffelmen 411 Se. Wall St.—H. M. Hell 995 ot <5. ¥. Cod 
15, MINNESOTA 


MINNEAPOUS 15, 
712 Sixth Ave., fe.—A. C. Jacobson 
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Had to Conserve Steel 


lee deflector assembly mode by Company A for ice cube machines 
consisted of sheet steel, woven wire cloth and steel frame. Material 
shortages loomed. Told it to Titchener. Titchener designed this welded 
wire rack using one size of wire. New assembly proved to be sturdier 
— rustless — lower in cost. Adciitional dividends: simple tooling — fast 
large-scale production. 

Note: Wire is more readily available during shortages. Con your 
product be made of wire? Ask Titchener. 


Wanted Substitute for Casting 





Company B, a stove f , was dissatisfied 
with breakage of its cast iron burner grates. Told 
it to Titchener. This Titchener welded-wire assembly 


Le 
wos substituted. Result: No breakage -- costs less. 
Note: Wire is rigid, yet resilient. Light, yet tough. 
Stronger than castings or forgings. Wondering if wire 
can help you? Ask Titchener 


Desigr. Was Difficult to Produce 


Compony C de:igned this complicated two-piece floor 
mop wire clomp. Ran into production difficulties. Told 
it to Titchener. Our skilled tool makers developes an 
ingenious method of coiling wire around itself. This 
made it possible to produce thousands of precision- 
made clamps at high speed on Titchener's forming 
machines. 

Note: Titchener has worked hand in glove with all 
types of industry — large and smc! — in peace and 
wor — for 65 yeors. How can Titchener serve you? 


@ High V 

@ Plating o" 
send vs YOu" 
Confident'o 


E. H. TITCHENER & CO. 


tek me Si, hie), ie BINGHAMTON, N.Y. 





organize, operate 


How to | 
and control , 


a 
product- 
design 
engineering 
department 








Here is a book that will 

show you tested methods to 

facilitate production and re- 

uce costs in your i - 

ing department. Designed to minimize paperwork 
without sacrificing control, this book outlines the 
basic functions necessary to all successful engi 
neering departments, large and small. These fun- 
jamentals are discussed in full to clearly point 
the way to smoother operation, higher production 
and greater economy in your organization. 


ENGINEERING 
ORGANIZATION 
AND METHODS 


by JAMES E. THOMPSON 
Coneulting Industriel Bugincer; Formerly Chief Bugineer 
Booth Manufacturing Corporation: Administratioe Bugs 
Ryan Acronestioal Company 


337 Pages, 6 x 9, $4.50 


MoGraw-Hitt !-dustrial Organization and Management 
Series 


This practical guide analyzes each step of pro 
edure used by successful engineering departments 
to handle prime functions and establish basic con 
trol In its fifteen chapters you are led through a 
complete study of your 
probiems relative to 
15 Helpful organisation, person 
Chapters: nel, cost control, draw 
Organisation ings, part numbering, 
Operation cataloging, print cow 
Personne! trol and many other 
eee Somat important subjecis. It 
Stand — explains methods fowod 
ne an © superior in delegating 
rt Numbering authority, apportioning 
duties and avoiding ov 
erlapping between sec 
tioas. Over 150 charts 
and diagrams assist 
you in clearly under 
standing the methods 
described. The infor- 
mation in this book 
applied to your organ- 
ization will result in 
maximum efficiency 
and cost reduction 
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10 Days FREE Examinction—Mail Coupon 





MoGraw-Hill Book Ce., 330 W. 42 St., NYC 8 
Send me Thompson's ENGINEERING ORGANIZA- 
TION AND METHODS for 10 days’ examina’ 
on approval. In 10 days I will send #4.50 plus 
few cents postage, or return book postpaid. ( Post- 
age paid om cash orders.) 

Name 

Address 

City and State 


Company 





Position ........+ a 
Boks tent on approval in U. &. and Canada only. 
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MIND if we suggest that you don’t 


knock yourself out and lose time 
puzzling over friction problems when 


your over-all task is so big? 


Not any more—at least—not while 
we have Johns-Manville industrial 
friction specialists who are just wait- 
ing for a phone call or letter to go 
and help you quickly select the right 


material for the job 


How can Johns-Manville give you 
this “Johnny-on-the-spot” service? 
Three short sentences tetl the story: 
1. We are pioneers in the manufacture of 


friction materials for every type of 
equipment 


Let your J-M Friction Specialist 
help solve them 


2. We have built up a storehouse of 
“know-how” by our contacts in 
supplying these materials to prac- 
tically every type of industry 


3. We maintain one of the most extensively 
equipped laboratories in the world 
for the development of friction 
materials 


So regardless of your problem, don't lose 
time. Instead, phone or write your nearest 
Johns- Maaville ofice—or Johns- Manville, 
Box 290, New York 16, N. ¥.—and a 
J-M friction specialist will be on his way 
to help solve it in a hurry 


Here's your guide to the right 
friction material for the job— 


Even if you do not have an immediate 
friction material problem you may have 








use for a reference source. Booklet FM- 
12A (below) is yours for the asking. It 
contains complete descriptions, specifi- 
cations, and a handy selector chart. For 
your copy write Johns- Manville, Box 290 


N. Y. 16, N. Y. 








OY) Johns-Manville 4.42070 FRICTION MATERIALS 


PROODUE 
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DO.ODLING i Ae 
a 


LY CEA 
DENTING 


yo OPERATE 
ims) WeseRT Com 


for rugged wear, 
lighter weight and 
maximum strength-weight ratios 


Products and product parts thot must take a pounding and yet stay good 
as new, whether they are freight shipping containers or drink vendors like 
the Spacarb (illustrated above), use three-dimensional design-strength 
ened, textured RIGIDIZED METALS. Fingerprints do not show up on 
RIGIDIZED METAL surfaces (note finger merks on plain metal areas 
Because of increased fiexural rigidity and impact resistance, together 
with scratch-ond-dent-resistant surfaces, these moximum-strength mini 
mum-weight metals have unlimited product applications 
CONSERVATION OF STRATEGIC MATERIALS is gained through metal 
gcge reductions possible with the redistribution of metal throughout the 
cross-section Maintenance costs are towered be 
couse of RIGIDIZED METAL’s resistance to rugged 
treatment, vroduction costs are lowered becouse of 
RIGIDIZED METAL’s unusual versatility and in 
creased mechanical values 


Write on your company letterheac 


67310 OHIO STREET BUFFALO 3, N. Y. 
Offices in Principal Cities in the U. S. A. and Caneda 


AW TN Na Al\ Al 
han hahahahahahaha ahah, 





McGRAW-HILL 


TECHNICAL WRITING 
SERVICE 


Wo rité 


Whether you need an instruction 
book or service manual to accompany 
your equipment written to govern 
ment specifications or product 
catalogs or training booklets 

or industrial literature our writ 
ing staff can do the job for you. It 
will do the research, planning, writ 
ing, and organizing to satisty your 
requirements 


MWustrating 


For government publications or in 
dustrial literature, our Art depart 
ment can meet your specificctions, or 
those of the government agency, for 
isometrics, exploded views, cutaway 
views, retouched halftone copy, ren 
dering, lettering, or any other type 
of art work. It can design to stand 
ardized format or present industrial 
visuals of compelling appeal 


Editing 


The editors of our stoff are thor 
oughly familiar with government pub 
lication specifications. In addition to 
being technical editors, they are also 
experienced in rewriting and organ 
izing rough manuscript, or in revising 
published material. Many have taught 
or have been trained in teaching and 
are, therefore, able to recommend or 
inject proper pedagogical presenta 
tion of material 


Pri 
Our printing, binding, and paper re 
sources are among the best in the 
country. Every type of reproduction 
is available offset, letterpress, 
multigraph, or even mimeograph. We 
can handle o complete printing job 
or, in the case of offset, furnish repro 
copy when other facilities must be 
used. 


Save money and time let our staff 
be your staff for technical publications 
Write for our brochure or ask our rep 
resentative to call 


Technical Writing Service 


McGRAW-HILL BOOK CO., INC. 


330 West 42 Street 
New York 18, N. Y. 
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SEARCHLIGHT SECTION 


EMPLOYMENT e« BUSINESS 


UNDISPLAYED RATE 


$1.20 per line, minimum 3 lines. To A. od- 
t S average w ae 


(See | on Box Numbers.) 
POSITION WANTED & iNDIVIDUAL SELL- 
ING OPPORTUNITY undisplayed advertising 
rote is one-half of above rate, payable in 
advance. 
PROPOSALS $1.20 a line an insertion. 


NEW ADVERTISEMENTS received by 10 A. M. October 


OPPORTUNITIES 


INFORMATION 
BOX NUMBERS core F — —~ 9A count os 1 
line edditi in 
it tull payment is ts mote 
advance for consecutive 
ot undisplayed ods (not inciuding out 
EQUIPMENT WANTED OR FOR SALE Adver- 
ptable only in Displayed Style 








EQUIPMENT—USED or RESALE 


DISPLAYED RATES 
The advertising rote is $10.50 per inch fer 
oli advertising eppeering on ether than « 
contract besis. Contract retes quoted ce 


request. 

AN ADVERTISING INCH is measured 1% lack 
vertically on one column, 3 columns—30 inches 
—te ¢ page. Pe 


19th, in the N.Y.C. office, will appear in the November issue, subject to limitations of space available 














WANTED 
Engineers and Physicists with educational back - 
ground in mechanical, electrical, or electronic 
engineering, physics or engineering physics for 
research and advanced development in plant 
and laboratory instrumentation, geophysics, 
physical measurements and industrial electron- 
ics. Prefer men with five to fifteen years’ ex- 
perience in experimental research, design and 
development of instruments, intricate mech- 
Gnisms, electronic apparatus, optical equip- 
ment, servomechanisms and allied fields. Po- 
sitions are of immediate and permanent im- 
portance to our operations. Southwestern lo- 
cation in medium-sized community; excellent 
employee benefits. Please give ege, experi 
ence, and other quolifications in reply 
~~ mel Director, 
Research and Development Dept 
PHILLIPS PETROLEUM COMPANY 


Barilesville, Oklahoma 











CHIEF ENGINEER 


Ten years of design experience on heavy 
Precision equipment. 


Age: 40-45 
Salary: $i3,000-515,000 


P- a Pe luct 
330 W. 42nd St 


Engine 
New rk 











P-EPLIES (Roe No.) 
NEW YORK: 330 W 
CHICAGO: 520 N 
SAN FRANCISCO 


gy t nearest you 





POSITION VACANT 


ae Sete perienced In 
en r ’ 


EMPLOYMENT SERVICE 


\LARIED POSITIONS $3,500 to $35,000. We 
ffer the original personal employment serv- 
establish d 41 years). Procedure of highest 
al standards is individualized to your per- 
requirements Identity »vered; present 
n protected. Ask for particulars. R. W 

y. In 268 Dun BI 18. , Buf alo? N.Y 

4 hae PERS NNEL $3,000-$25, 00( 
fidential se ” estat + red 1927, 
to needs of high grade en who seek 
of conditions assur- 
on to present po- 
nly for details. 
Jira  . ayer Jen- 
Haven, 


This 


e connection under 
employed, full protec 

Send name and address 
rsonal consult atio ym invited 
ga, Dept. H, 241 Orange St 
nn 


_ POSITIONS _WANTED 


“HANICAL 
ase Institute 
rested in representing or ack 
an concerns in South Amer r. M 
lia 1493, Santiago, Ct 
DUCT ENGINEER: eng! Me exe 
) yra. design & development experience on 
all electro-mechanic <1 devices. Se. ral pat. 
s. Tool & production experience. N 
ng. of med. small plant PW -7295, Pro ss t 
gineering 


ENGINEER 
of Techn 


Rimsky, 


"PATENTS — 


» CONSULS: Zz. H. a AC a 
4 atent Attorney, 123 I 


ki 
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FOR METHODS ENGINEERS 


Good opportunities NOW 


at Honeynell — Minneapolis, 


Minnesota 


First in Controls for Heating, Aviation and Industrial 


applications. 


We have many permanent openings for experienced me- 
chonical and electrical engineers in the following areas: 


ASSEMBLY 
METHODS 
ENGINEERS 


Coil Winding 
Smali Motor 
Amplifier 


TIME STUDY 


ENGINEERS 


MANUFAC- 


METHODS 
ENGINEERS 


Hand Screw 
Turret Lathe 
Boring & Milling 
Grinding 


TURING 


Experienced in 
work with preci 
sion equipment 


Salaries commensurate with 
ability and experience 


For additional information write to Mr 
apolis-Honeywell Reg. Co., 


Moving expenses paid for those who qualify 


W. D. Conley, 
Minneapolis 8, Minn 


PE-1 
Replies held in strict confidence 


Personne! Dept Minne 








= | 


WANTED 


MACHINE and EQUIPMENT 
DESIGNERS 


With experience by well known machine 
tool builder located in a progressive New 
gland town. Extensive engineering pro- 
gram under way. Give full det of 
background and experience. 
Write direcily to Mr. M. H. Arms, Chiel 
gineer. 


BRYANT CHUCKING GRINDER CO. 
Springfield, Vermont 











MECH. DESIGNER & DRAFTSMAN 


Oppor. to adv. with well est gregeetioe LA 
Co. Mfg. electronic equip. for Gov't. Profit 
Sharing & liberal emp. »enefits. Send compl 
resume exp 
Personnel Dept. 
PACKARD-BELL CO 


12333 W. Olympic L. A. 64, Calif 





Maybe The Man We 
Want Doesn't Exist! 


Here's the combination! An engineer (me 
chanical preterred) who has had merchan- 
dising, marketing or advertising experience 
in consumer hard goods. Executive and 
management ability important. Personality 
must be tops, plus energy and enthusiasm. 

We are a New York firm of Industrial 
Designers. The man will head up our de 
partment of product development which in 
cludes industria] designers (styiists), en 
neers, draftsmen, and model makers He 
will handle clients, projects, men. He will 
work hard now to build something for the 
future. He must be imaginative and crea 
tive to find ideas for more saleable prod 
ucts and then have the ability to quide 
them to production. 

Replies will be kept in strictest confi 
dence. Our employees know of this ad 
Please write: 


P-2069 
>a. < 














SEARCHLIGHT SECTION 


Engineer with educational barkground in 
mechanical engineering. Must have experi 


ence in designing small appliances and 
household mechanical devices. Experience 
DRAFTSMEN with pressurized containers desirable but 
not necessary. Work consists of improving 


present products and designing new prod 
ucts. Salary commensurate with ability. Lo 


Make a Lifetime Career In a New Field of sotee ta sacteoen tire bomssy. tioase at 


age, experieace and qualificaticns 


Research and Development _ visons 
POWER GENERATORS LIMITED 


Offers an opportunity to get established on the ground floor in the exciting new field 
of research and development relating to aircraft corriers, carrier borne aircraft, pro 
pulsion machinery, power plant equipment, and assures you d icicle 7 

IN-SERVICE TRAINING HIGHEST PAY JOB SECURITY ... PAID HOLI I ROFESSION A L 
DAYS & VACATIONS 5 DAY 48 HOUR WEEK WITH PREMIUM PAY FOR Bt 
OVER 40 HOURS Liberal employee benef'ts including group hospitalization, SERVICES 
surgical, disability and life insurance plans regular merit increases . . . oppor = — 
tunity and aid for advanced education 























Opportunity to do interesting creative work, to live in a pleasant congenial community 
Personal assistance provided in obtaining housing facilities GEORGE H. KENDALL 


Write giving full details of education and experience onsulting Mechanical Ff ngine er 


POWER GENERATORS LTD. mcr 


25 North Montgomery Street TRENTON, NEW JERSEY 





























HAVE THE QUALIFICATIONS TO FILL THIS ELECTRICAL TESTING yo INC 
POSITION of OPPORTUNITY? STANDARDS ENGINEER Comrat, MRCHANIC A RUBCRICAL 


ANALYTICAL CHEMISTS, PHY SICISTS, x -RAY 
YOU must be : i = a Se pete ante L S. I Pr cis pay 
an experienced — 5 to 15 years — first ence t . . al as i ter ents of 
class product development engineer or . . i ao “e 1e 
special machine designer ~ ~ <a € es Litiga od Proc agineer! ng and Design 
@ ingenious, resourceful and liking diver- - 80 Wesh ngten St New York City 6, N.Y 
s. fication 
@ capabie of taking on product development 
from scratch to conclusion 
@ willing to accept a wide latitude of en- 








SKINNER, HARLAN AND IRELAND, INC 


deavor and responsibility INTERNATIONAL TE ie ae 


if you feet you are the man we need and desire a 


wi wecneet Seutliso- acs testes emsenaonay ae RESISTANCE CO. 


fense job—write today to . .« pecializing in Magnetic Materials and 
P-200% P . . Their Application 
W. 42n s rk 1 N. Y 


Office and Laboratory Indlanapolis 7, Indiana 


LABORATORY STAFF ENGINEER CONTRACT THE 
Training in Metallurgical, Mechanical or WORK CON SL ILTING 


Electrical Engineering. Experience in 
Metallurgy and Chemistry in a manu aN a IRE 
facturing industry doing both production E N¢ r/ N . I . R 
and development laboratory work. Must Which is better ° “By . , ; 

eason of special training 
graduate administrative training. Send for Yo U R product? wide experience and tested ability 


have had supervisory experience or 
comprehensive resume to: 


























coupled with professional integrity 


Box P-1426 : 
Pre Reh tone NON -GRAN NON - GRAN the consulting engineer brings to 
600 W, 2nd St. New York 14,42 SAND CASTING CENTRIFUGAL 


his client detached engineering 





and economic advice that rises 





local limitations and encom 


QUALITY res ; ah bs * ee passes the availability of all mod 
ENGINEER : is” rh Ye ern developments in the fields 


where he practices as an expert. 














His services, which do not replace 
© Request Booklet! 
but supplement and broaden those 
American ? pl ‘ wa 


Non-Gron of regularly employed personnel 
Bronze Co., 
Berwyn, 


P-10, P.O. BOX 3552 Pennsylvania saves his client more than he costs 


him.’ 


are justified on the ground that he 
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Index of 
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ADVERTISED Roth Makes 


In This Issue Rubber Resist 


MATERIALS : nities 500° - 


Adhesives 102, 246 366 
33.34.35.36 


106, 334, 403 Temperature 


50, 330 
347, 393, 423 
341 
Bronze l : 347, 393, 397 
402, 423 
Carbide Alloys 
Carbon 
Carbon Graphite. .4th 


Copper 2, 14, 50, 241 


Cork Compositions 
Felt 

Friction Materiais 388, 427 
Glass 320, 398 
Laminated Metals ), 68-69, 337 
404 
Leather 226, 268 
Light Metals 428 
Magnesium Alloys 30, 33-34.35 
35-37-38-39.4 
Manganese Alloys 50 
Molybdenum Alloys 312 
Nickel Alloys 89, 347, 348, 384 
Nylon 43, 437 
Phospher Bronze 348 
Piastics, Laminated. 6, 19. 43, 53 
55. 65. 244-245, 255, 272, 274, 285 
295, 303, 320, 329, 331, 334, 358, 
386, 395, 398, 416 
Piatinum Alloys 50 
Powdered Metals.4th Cover, 28-29 
254, 261, 314, 328, 330 
Resins 19 
Rubber & Synthetics. .79, 226, 244 
245, 268, 285. 286, 310, 320. 327 
344, 358, 402, 406, 431, 435 
Silicones 67, 202, 320, 327 
Silver Alloys 50, 347, 348 
Stainless Stee! 2nd Cover, 26 


44.45, 116, 206, 300, 384 FULLFILL 
Steet inset 206 233, 280, 326 ROTH RESEARCH BRINGS caaeiemiaaein 


om RESULTS WITH RUBBER! 


STRUCTURAL PARTS FASTER 


44-45, 261, 280, 384, 393, 402 
4 
33.34.35.36-37.38 39 
82, 98-99, 241, 252, 260 
265, 314, 320, 324, 342. 363. 364 
37 3 1, 402 434 
Die Caethees Bi. ee ae GET THIS INFORMATIVE 
304.305 
Expanded Metals... 390 | sesaseenseeses MANUAL Now —F'ree! 
; 406, 416 
ngs 33.34.35.36-37.38.39 
40, 353, 388, 410 
Powder Parts 4th Cove 
28-29, 261, 314, 328, 330 
3 34.35 5-37 -38-39-40 
44.45, 255, 280 
223, 241, 255 


HOPS) HVUBVBIR SGOMPATY 


1864 S. 54th Avenue 
eee eee eeeeee Chicago 50 


FINISHES , Curtom Manufacturers of 
Paints & que 75. 251, 281 industrial Rubber Products 
309, 394, 398 } 
Plating 366 since 1923 
Rust Proofing 266, 281, 302, 361 
1iants 394 


Continued on page 432 
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PRODUCTS 
ADVERTISED 


In This Issue 


e 
Continued from Page 43! 
MECHANICAL PARTS 


Accumulators 421 
Adhesives 102, 248, 366 
Air Motors 359 
Axles 368 
Balls 258, 394 
Bearings, Ball, Roller, and 


Are Doing Needle. .15, 23, 31, 63. 70-71, 86, 
: What Others 107, 109, 122, 219, 297, 323, 
Here $ 350, 362, 365, 376, 379, 414 
Bearings, “Oil-less”’ 4th Cover, 
28-29, 254, 261, 275, 328 
Bearings, Sleeve. .4th Cover, 28-29, 
31, 82, 254, 275, 330, 
397, 402 
Bellows 58, 75A, 315, 335 = 
e 2 
Cees eee rea ‘30-81, 92, 221, 318, 373 
devised from Fullergript brush Bolte. Nuts Screws, and Rivets oe 
strip by maker of verticai die 308, 332, 338, 349, 380, 385, 386, 
388, 391, 406, 423, 439 
and surface grinder . . . concen- ease 
trates coolant and protects op- Grakes 72, 
: rushes 
erator from spray Bushings & Grommets 


Chains 


REMOVING GLOSS Clamps 
Ciutches 
from molded counter top accom- 
Collars 
plished by buffing cylinder with Compreseors 
widely-spaced but spiralled Ful- Containers 
’ Controls 
lergript brush strips. Engineer Counters 
trick \ k Couplings, Flexible. .31 
ing trick was to work out angle 262. 306, 345, 362, 436 
of spiral giving an even buff Couplings, Hose & Tube apy, 
Dampers 236 
Drives..13, 27, 51, 56, 59, 72, 269 
18, 355, 372 
Engines 287, 339, 418 
Fasteners 33-34-35-36-37-38- 
WATER DEPOSIT 39-40, 75B, 83, 97, 103, 105-106, 
> , 108, 120, 225, 263, 289, 290, 
flicked away automatically from 296 308.332, 338. 347. 349, 356, 
tops of cans coming from cool- 380, 382, 385, 386, 388, 391, 406, 
a a 
ing machine in cannery. Hand Filters ora —_ 
te Flexible Joints 302 
labor eliminated A ert 238 
Gages & Instruments. .211, 322, 392 
Gears. .31, 54, 80-81, 95. 231, 238, 
307, 394, 418 
Handles 314 


CREEPING PREVENTED Hose 79, 92, 221, 315. 411 
Hydraulic & Pneumatic Equ 

by printing press manufacturer ment 1, 22, 66, 113, iis. 269, 

wit I eae j 270-271, 274, 277, 290, 311, 324, 
oO utilized ullergript formec 335, 350, 355, 359, 36¢. 373. 
2 ‘ . 376, 384, 386, 399, 400, 417 

as 2” discs, which hold paper seaesbicihiee 298-299 

against stop fingers Joints 

Locks, Hinges 

Lubricating Equipment 


NEW ANSWERS spieeieete Handling. “7 
23 


Mountings 
to puzzling problems can often Name Plates 


be found w . > 3 Packing, Gaskets, Seals 
e found with the brushing action ane, Sechets, Se 


of Fullergript strips. You are in 278, 310 
3 


troduced to new vistas of mechan Photographic Equipment 
al bilities. ngi ane 263, .42 
ical possibilities. And our eng Piping 44-45, 98.99° 211 
neers will work with you. Tell Plugs 263,410 
} Power Units. .23, 66, 113, 118, 270 
us how you can use it — we're 271, 274, 277, 311, 324, 339 
good listeners 350._ 335. 359. 376 
Pumps. .11, 46, 51, 59, 113, 270-271, 
274, 277, 322 324. 328. 350, 


nN (A) fl ) Rings. .4th Cover 
\ u \ (tt home 289, 320, 356, 371, 404’ 406 
| t { toe Riveting Machines 
on Used, Rolls 310 
ail Screw Machine Parts. .33.34.35.36 
: 37 -38-39-40, 
Shafting Fliexibie 33 
Sreaves & wemepe 
Shims 
Speed Reducers & 
ducers. .3rd Cover, 20-24, 
THE FULLER BRUSH COMPANY 31, 72, 95, 111, 312, 414 


#NDUSTRIAL DIV. 3648 MAIN ST., HARTFORD 2, CONN 
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index of 


i. Looking for 


In This Issue 


subcontractors 


Spindles 


, 301 
Springs... 32. 52, 264, 356, 396 
1, 56 -§1, 2 


Sprockets..15, 3 80 - 238, fo 
aes 3 r se 
96, 1 


° . 21 
322, 389, 408 
5e 


Testing Equipment 


Thermostats 
Transmissions. .15 59 $1 


41 80- , 
355, 372, 382 
Traps 211, 238 
Universal Joints 31, 400, 424 ‘ 
Valves & Fittings..1, 66, 93, 113, 
118, 204, 211, 238, 270-271, 324, 
350, 355, 366, 376, 386, 400, 416 
424 
ibratory Equipment 389 
fibration Dampers. .236, 286, 313 
389, 436 
Washers 97, 289, 310, 330, 356 . “ a 
378, 406 New York State, through its “!ndustrial Preparedness Sur- 
Wheels & Castors 314, 378 ” . : : ences 
Wire Cloth 18, 374, 376, 423 vey,” has inventoried the production facilities available 


ELECTRICAL PARTS within the State. Use this free public service to help you 
Actuators 335 find the subcontractor you need. 


Assemblies 276 
Brakes 20-21 . ‘ - 
Brushes 4th Cover, 28-29, 254 New York State is ready to help you locate qualified subcontractors 
Connectors 10 
Contacts 4, 50, 62, 201, 213 to supply parts or assemblies 
337, 404 a 
Controls & Contro! Equipment rhis assistance is based on a recently completed inventory of 
4, 11, 20-21, 46, 48-49, 51, 62 ) e a 
72, 101, 213, 229, 246-247, 253 metalworking, woodworking, paper, textile and plastic facilities 
1 8g on —* 
ity oS er tae oe. oo This information, compiled by the N. Y. State Department of 
405, 414 
95 














Setene ..... Commerce from thousands of questionnaires sent to all known 

Electronic Equipment ss companies in these industries 

Generators occee Sen corded so that the number, kind and capacity of machines can be 

Heating Units 20-21, 87, 357 

Instruments 96, 258, 292, 346 easily found and identified 

insulators. . 20-21, 274, 278 

Magnetos 16 

Motors. .3rd Cover, 18, 20-21, 46 
48.49, 51, 73-74, 88, 90, 95, 111 quik kly suggested as subcontractors 
240, 292, 310, 333, 340, 343 4 

352, 367, 380, 414, 425 ANY 
Rectifiers 20 


aeeemee °°" She "a Y 2 For example, you may wish to contact a list of firms qualified by 


has been classified, coded and re 


Thus, firms with the required facilities and capacity can be 
inquiry from you will be handled exactly as you specify 


Sienenntietin s30. 296. their general facilities or special tools to perform the work desired 


Or, you may prefer to have us determine the current interest of 
Timers 
Vibrators ; these firms by outlining to them such details as you may submit 
Wiring Accessories. .10, 60-61, 336 

q , to us. If you do not wish to have your identify disclosed, we can 


DRAFTING ROOM EQUIPMENT forward the result of our circularization to you for direct contact 


AND SUPPLIES In every instance, the New York firms suggested will be those 

Pe ee which are known to have the required equipment based on an ex 
amination of our 1951 “Industrial Preparedness Survey 
FABRICATING METHODS 
AND SERVICES Just one of many services— Aid in locating subcontractors is 
Assembling just one of the many services available to both large and small 
Extruding 
Finishing manufacturers. A special bulletin describes in detail the defense serv 
Fe 7 . . 
Grinding p ices of New York State Department ot Commerce. Copies are free 
Honin . 
Molding. .223, 274, 278, 285, tf 

299, 310, 322, 329, 344, W. he 
416, 431, 435, 43 “1 e or 

Plating 36 . 
Pressing . 66, b II, 
Riveting <6: ulletin 
Rolling 5 - 
Shearing 
Spinning 422 
Stamping , 279, 324, 424 
Swaging 76-77 
Welding. .4, 62, 215, 290, 348, 419 


ENGINEERING AND 


PRODUCTION SERVICES 


47, 256, 259, 262, 291, 351, 395 
410, 426 


BOOKS 
332, 338, 392, 408, 426 
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PRECISION INVESTMENT CASTINGS: 
MAKE.A 


50% TO 60% SAVING IN LABOR 
PLUS MATERIAL SAVING 


FOR : A-P Controls Corp 366 
Acushnet Process Cc 286 


STANDARD DUPLICATING MACHINES CORP. Ritnigg thee es 


INDEX TO 
ADVERTISERS 





Aircraft-Marine Products C 60-61 
Ajax Fiexible Coupling Co 345 
Alemite 243 
Allegheny Ludium Steel Co 30 
Alien Mfg. Co ) 
Allied Products Corp 35 
Allis-Chaimers Mfg. Co 1l, 46, 51 
Allis Co., Louis lll 
Aluminum Co. of America 33-34 
35-36-37 - 38-39 -4 
365 


38 


Ambroid Co 34 
. American Brass Co 7 
ACTUAL SIZE American Chemical Paint Co 281 
American Crucible Products 

Co 402 
American Emblem Co., Inc 378 
American Enginering Co 

Hydraulics Div 277 
American Feit Co 31 
“4 American Hard Rubber Co 285 
Miter Gear Housing American Lava Corp 319 
formerly machined American Metal Hose Branch, 
‘ d American Brass Cc 411 
rom sand casting is American Pencil Co 364 
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Biood Brothers Machine Co 


Ask Hitchiner how to solve your investme.:t casting 
problems. Send | our drawings for complete engineer- 


ing analysis and recommendations without obligation 
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To learn more about 


Boston Gear Works 
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Elliott Mfg Cc This new engineering catalog lists hundreds of 
Evenline Products standard grommets, bushings, rings and extruded 
shapes. It will be a valusg » addition to your 
working file. Send for your copy today 
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Fabricated Products C 


Farval Corp ° f 
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FOR MAKING VIBRATION-CONTROL PART OF DESIGy 


There is a solution to the problem of undesirable vibration 
LORD Bonded-Rubber Mountings. The result. . 


product performance in many ways. LORD Mountings make 


. improved 
mechanical equipment smoother quieter . . . easier to 
operate... easier to sell. They protect precision and accuracy 
increase personnel efficiency and production . prolong 
service life and reduce maintenance costs... save vital material 

. cut scrap loss. 

LORD Mountings have been found indispensable for hun- 
dreds of modern products. They offer many advantages for the 
simplification of design, reduction of weight, speedier and 
more economical assembly, and greater operating efficiency 

lo attain these performance improvements, vibration-control 
should be planned as an integral part of your product. LORD 
Engineers will assist you to most effectively adapt flexible 
mountings to your designs ... select mountings ot proper ty pe. 
size, and deflection . position the mountings for greatest 
effectiveness. 

Whether you make sensitive instruments Or massive 
machinery, it will be to your advantage to make LORD Vibra- 
tion-Control part of design. For improved product sales appeal, 
bring your vibration problems to LORD... Headquarters tor 
Vibration-Control. 


LORD MANUFACTURING COMPANY, ERIE, PA. 


Vibration-Control Mountings 


LORD . .. Bonded-Rubber Parts 


. 
SOnnen aver® 
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This coil form with 128 threads 
per inch on the O.D. shows how 
nylon’s machinability permits 
close tolerance work. Machining 
coil forms from nylon rod has 
resulted in greatly increased 
strength of threads 


Because of the STRENGTH of nylon rod, bearing retainers 
and screws are being machined from it. WEAR RESIST 
ANCE is important for parts like gears; and where lubrica 
tion is difficult, nylon gears are outlasting metal gears by 
as much as 2 to 1. The SELF-LUBRICATING properties of 
parts machined from nylon rod contribute to long and 
QUIET OPERATION of gears, bearings, thrust washers, etc 


The production advantages of nylon rod are tremendous— 


Rush Production —No waiting for costly molds when 
you machine parts from nylon rod 


Design Flexibility—You can change a part's design by 
merely changing the machining set-up 


Close Tolerances —Particularly in heavy cross-sections 
machining gives closer tolerances than are possible by 
molding nylon 


New Folder Contains Complete Informa- 
tion on sizes, nylon formulations and 
colors available, etc. Write for your copy 


OLYMER CORPORATION 


Reading, Pennsylvania 


Pioneer Producers of Nylon Red and Strip 
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QA '. -PLASTIC FORMS 


/ 


~ 


functional /or~fashion 


/ ~ 


/ 


<=. 


no matter the shape or size . . . from drawer handles 
to driving wheels in plastics, from acetate 
through neillite to zyrox by injection, 


P 
compression or transfer molding 


If your part comes from Watertown — it’s got to be right 


Our equipment is up to the minute 

Our labora vy is second to none . 

Since 1915 precise perfection in plastic parts 

has been our bread and butter . .. Why not benefit 


from those long 35 years of knowing how? 


Whether your job is simple 
or complex... won't you 
call on us? WATERTOWN MANUFACTURING COMPANY 


800 Echo Lake Road, Watertown, Connecticut 








INDEX TO 
ADVERTISERS 


Continued from page 437 


R. B. M, Division of Essex Wire 
Corp 

Ramsey Corp 

Resistofiex Corp 

Revere Copper & Brass In 

Reynolds Metals C Alumin 


Div 
Reynolds Wire Div Nat 
Standard Co 
Richardson Cx 
Rigidizec Metals Corp 
Rivett Lathe & Grinder 
Robertshaw. Fuitor Cc 


Co 
Rockford Clutch Div 
Warner 
Rogers Cor 
Rohm & Haas Co 
Roland Teimer Co 
Roil Formed Products 
Ross Operating Valve Co 
Roth Rubber Cc 


SKF Industries, Inc 

Sandvik Steel Inc 

Scaife Co 

Schatz Mfg. Co 

Scintilla Magneto Div Bendix 
Aviation Corp., (H & K Mag 
netos) 

Scovill Mfg Co (industrial 
Fasteners) 391 

Servo-Tek Products C 

Sessions Clock Co., Tyni-Switch 


Div 
Sewall Mfg. Co.. E. B 
Seymour Mfg. Co., The 
Shafer Bearing Co 
Shakeproof, Inc 2 
Sharon Steel Corp 2nd Co 
Shaw Insulator Co 7 
Sherwin-Williams Co 
Simmons Fastener Corp 
Skinner Electric Valve Div., 
The Skinner Chuck Co 
Soreng Mfg. Corp 
Southco Div., South Chester 
Corp 4 
Southern Friction Materials Co 
Sponge Rubber Products Co 
Square D Company, Detroit 
Stackpole Carbon Co 
Standard Pressed Steel C 


Standard Products Co 

Standard Tube Co 

Standard-Toch Chemicais C 
Inc 

Stanley Chemical Co 

Steel Founders’ Society of 
America 

Stephens-Adamson Mfg. Co 

Sterling Electric Motors, Inc 

Stewart Warner Corp. Alemite 

Stewart Die Casting Div. 
Stewart-Warner Corp 

Stokes Machine Co., F. J 

Strom Steel Ball Co 

Sunnen Products Co 

Superior Tube Co 

Synthane Corp 


Taylor Fibre Cc 

Telechron Dept. General Elec 
tric Co 

Tennessee Coal, tron & Rail 
road Co 44.45 

Thomas & Setts 

Thomas Fiexible Coupling Co 

Tickle Engineering Works 
Arthur 

Timken-Detroit Axle Co. Brake 
D 


iv 
Timken Roller Bearing C In 
dustrial) 
Tinnerman Products, Inc 
Titchener & Co., E 
Torrington Co., Bantam Bear 
ings Div 
Torrington Co 
Tourek Mfg. Co., J. J 
Trabon Engineering Cx 





Propuct ENGINEERING — OcToBER 

















INDEX TO 
ADVERTISERS 


Transue & Williams Co 
Stamping Div 

Tuttle & Kift, inc 

Twin Disc Clutch Co 

Tyer Rubber Co 


Union Carbide & Carbon Corp 
Bakelite Company 19, 53 
Haynes Steilite Company 383 
Linde Air Products Company 419 

Union Plate & Wire Cc 404 

Unitcast Corp 320 

United Electric Controls Cc 356 

United Mfg. Co 368 

U. S. Graphite Co..4th Cover, 28-29 

U S. Pipe & Foundry Co 
(Special Products) 98.99 

U. S. Rubber Co. (Mechanical 
Goods 358 

U. S. Rubber Co. (Royalite) .244.245 

U. S. Steel Co 44.45 

U. S. Steel Export Co 44.45, 57 

U. S. Steel Supply Cc 44.45 

Universal Drafting Machine Co 


Veeder-Root Inc 
Vickers, Inc 


V 
Viking Pump C 


Waldes-Kohinoor, inc 

Ww 4 Leonard Electric Co 

Washington Steel Corp 

Watertown Mfg. Co 

Welco Motors 

Weliman Bronze & Aluminum 
Co 

Wesche Electric Co., B. A 

Western Felt Works 

Westinghouse Electric Corp 


Whitney Chain Co 
Williams & Co., J. H 
Winsmith, Inc. 

Wolverine Tube Div Calumet 
& Hecla Cons. Copper Co 
Worthington Pump & Machy 
Corp. Multi-V Drive Sales 

Div 
Wyman-Gordon Co 


Yale & Towne Mfg. C 
Yoder Co 


Advertisers’ Index starts on 434 
Product Index starts on.. 431 





... arive 
SOUTHCO BLIND RIVETS 


faster than nails! 


No special tools needed. Nothing to fin- 
ish off, no bucking, trimming or grinding. 
Just drive the pin and the job is done. Fast, 


tight, strong. 


Investigate! For COMPLETE data, write 
SOUTHCO DIV., SOUTH CHESTER CORPO. 
RATION, 1406 Finance Bldg., Phila. 2, Pa. 


( SOUTHCO 
DRIVE RIVETS 


PAT. PENDING — RIVET & MFG 


OFFICES IN PRINCIPAL CITIES 
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Stewart-Bolling 


Farrell-Birmingham 


Verson 


THERE MUST BE REASONS 
FOR THE WIDE USE OF... 








© -RABON OIL AND GREASE SYSTEMS 
are ENGINEERED into these and 
many other machines... 


Trabon is 
Safe 
Sealed 
Simple... Because Trabon Systems increase pro- 
Positive duction and machine life...decrease 
Automatic down time and costly maintenance. 
Fully Hydraulic : 
Trabon has had over 2? years’ experience in 
engineering, m?nufacturing and installing lubri- 
cating equipment exclusively. Regardless of 


the size or type of your machine, a Trabon 
System can be designed into it. Call or Write 


TRABON ENGINEERING CORPORATION 
1814 East 40th Street © Cleveland 3, Ohio 
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Time and ‘money saving ideas of how you. too can take advantage.of 
Master's unusual ability 40 provide the RIGHT horsepower, the RIGHT 
shaft speed, the RIGHT construction features, the RIGHT mounting 
oll combined into one compact power package. 

Don't’ put up . with make-shift assemblies when you too may be 
enjoying these advantages: Master Motors, avail ble in th d 
and thousands of types and ratings (yp to 150 HP) give you a selection 
you can get nowhere else. : 








Open, enclosed, splash- — fan-cooled, a proof aa ts 
horizontal or. vertical Le .* for all phases, 
voltages and frequencies ae single speed, this may gi ve } you iden 


multi-speed and variable speed types 3 See 
with or without Alanges or other special features .». with 5 types of 
gear reduction up to 432 to | ratio - : ‘with eléctric brakes . ... with 
- mechanical variable speéd units . . . and for every type of mounting 
. Master has them all and so can be completely impartial in hel@ro 
you select the one best motor drive for YOU. 
Select the RIGHT power drive from Master's ved line and you con 
increase the saleability of your motor driven p 
the economy and productivity ‘of jrour plant equipment. 


~ THE MASTER ELECTRIC COMPANY . 
DAYTON 1, OHIO 


€ Z + 
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By using Gramix parts, die-pressed of powdered metal 


mixtures, in place of machined parts in products, you 

can make three important scvings — savings that are 
il ata becoming more vital with every day that passes. 

GRAMIX PARTS SAVE METAL. They are made with 


minimum scrap and waste . . . pound-for-pound more 
pieces can be produced from Gramix than can be 


obtained from solid or bar steck that is in tight supply 
today. 

iil a fl ‘a h 0 ll rs GRAMIX PARTS SAVE MAN-HOURS and machining 
time because, th~y are die-pressed to tolerances as 


close as .0005” . . . the machining time saved can 
5 . 7 be made available for defense weapon production. 


AND, GRAMIX PARTS SAVE MONEY because in 
quantity lots they can be produced at considerable less 
cost than identical machined parts. Then too, Gramix 
ii 0 fl pe parts are oil-impregnated for self-lubrication thus elim- 
inating the need for servicing. Add up the advantages 
8) 


and you'll see why it'll pay you to go to Gramix . . . 
the leader in the powdered metal field. Write us for 
the full story. 


with GRAMIX parts 


iron cam follower F 4Yn¢ 


bronze worm 
bronze pump rotor gear blank 


14¢ 


bronze 
instrument dial 


bronze 
6¢ bronze | 
valve part bearing 


5 a 16¢ 


bronze 
double gear 


5¢ 


bronze a " 
plate bushing — 


26¢ | 8¢ 


THE UNITED STATES GRAPHITE COMPAN 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 


4-A 





